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Abstract 
Can neuropsychology inform violence risk assessment? A prospective incremental 
validity study in an incarcerated sample 
Casey Daniel LaDuke 
 
 
 
 
 Much work has focused on the understanding, prediction, and management of 
antisocial behavior. The prediction of antisocial behavior is particularly relevant in 
correctional settings, where the assessment of inmates is used for classification, 
placement, and intervention purposes. This process has been greatly informed by 
violence risk assessment (VRA), which is designed to develop estimations of risk for 
specific antisocial behaviors and strategies to reduce this risk. Neuropsychology 
represents a promising theoretical and empirical basis for enhancing the predictive 
accuracy of VRA, and therefore its validity in clinical and legal decision making. A 
prospective incremental validity study was conducted to investigate the ability of 
neuropsychological measures to predict antisocial behavior in an incarcerated sample. 
Most of the screening and executive functioning measures did not demonstrate the ability 
to predict program failure due to major program violation; however, measures 
conceptualized to assess impulsivity demonstrated predictive validity for program failure, 
independent of the influence of substance use, and over and above a traditional risk 
assessment measure. Incarcerated individuals may represent a distinct 
neuropsychological population of interest for researchers and clinical practitioners. 
Future research should thus be carried out to more fully understand the relationship 
between executive dysfunction and antisocial behavior. 
Neuropsychology and Violence Risk          1 
 
Chapter 1: Introduction 
Violence has a significant impact on the lives of individuals and the functioning 
of a society as a whole. The understanding, prediction, and management of violent and 
antisocial behavior are therefore important goals in any society, and are the focus of 
much effort across policy, legal, and clinical professions around the world. Violence in 
correctional settings is particularly important, given the significant amount of people who 
spend their lives in these institutions—both as inmates and as staff. The prediction and 
management of violence by inmates against other inmates and against correctional staff 
represents a large concern among criminal justice professionals and allied fields, and has 
been largely informed by the clinical practice of violence risk assessment. 
 Violence in the United States criminal justice system is reviewed. Violence risk 
assessment is then discussed, emphasizing current practice and criticism, the role of such 
assessments in institutional settings, common assessment measures currently supported 
by empirical literature, and opportunities for improvement. Neuropsychological 
correlates of antisocial behavior will then be reviewed to delineate the emerging 
consensus regarding the neurological and cognitive deficits implicated in violent 
behavior. Finally, a discussion of clinical neuropsychological assessment—both generally 
and within incarcerated populations—will serve as an introduction for the current study 
on the potential implications of neuropsychological assessment for violence risk. 
1.1 Violence in the United States criminal justice system 
Institutional violence is a significant issue within prisons and jails. Surveys by the 
United States Bureau of Justice Statistics (BJS) have found that significant injuries 
sustained during physical altercations account for 7-16% of all injuries sustained by 
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inmates during their incarceration (BJS, n.d., 2001, 2006a). Further, these surveys 
indicate that altercation injuries are higher among violent offenders (11%) as compared to 
offenders convicted of public-order offenses (5%), drug-related offenses, or property 
offenses (both 6%), and that the risk of injuries due to physical altercations increased 
with time served (BJS, 2006a). Separate studies have also found high rates of physical 
violence victimization by other inmates (i.e., approximately 129 to 346 per 1,000; Wolff, 
Blitz, Shi, Siegel, & Bachman, 2007). Homicides have consistently accounted for roughly 
2% of all deaths among jail and prison inmates over the past decade, constituting 226 
deaths in jails and 515 deaths in prisons over this period (BJS, 2005, 2012). 
Whereas the rate of inmate-on-inmate violence in jails and prisons has 
significantly decreased since the 1980s, the rate of inmate-on-staff violence increased in 
the 1990s and has remained high in the recent decade. Specifically, there were 58,200 
workplace incidents of violence against correctional officers from 1992 to 1996, or 
approximately 218 incidents of violence per 1,000 correctional officers over this period 
(BJS, 1998). The number of inmate assaults on correctional officers reportedly increased 
27% from 1995 to 2000, and approximately 15 in 1,000 correctional officers reported 
being assaulted in 2000 (BJS, 2003; Useem & Piehl, 2006). During this time period, 
threat of inmate violence was the most frequently reported source of stress among 
correctional officers, followed by actual inmate violence (National Institute of Justice, 
2000). More recently the rates of violence have decreased, such that by between 2005 and 
2009 the overall rate of violence against correctional officers was 33 incidents of 
violence per 1,000 correctional officers (BJS, 2011). Despite this more recent decrease, 
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the rate of workplace violence against correctional officers is one of the highest among 
occupations studied.  
Taken together these studies suggest that correctional settings are violent places 
for inmates and correctional officers (Lahm, 2009). The prediction of violent and 
antisocial behavior among inmates for classification, placement, and intervention 
purposes thus plays an important role in the criminal justice system, and has been greatly 
informed by the clinical practice of violence risk assessment. 
1.2 Violence risk assessment 
 Forensic mental health assessment (FMHA) is the clinical practice of assessing 
individuals’ mental conditions, abilities, and behaviors with the explicit goal of assisting 
legal decision making (Heilbrun, Grisso, & Goldstein, 2009; Melton, Petrila, Poythress, 
& Slobogin, 2007). Violence risk assessment (VRA) is a process within FMHA in which 
practitioners specifically evaluate individuals to appraise their risk of future antisocial 
and violent behavior (violence risk), and provide recommendations on how this risk may 
be reduced (risk management; Heilbrun, 2009). Rather than representing a distinct legal 
question, violence risk is incorporated within FMHA across a variety of legal contexts: 
VRA may be implicated in the criminal legal questions of criminal responsibility, the 
commitment of sexually violent predators, juvenile decertification or transfer, and capital 
sentencing; civil commitment and workplace disability hearings within civil courts; and 
parental responsibility and child protection proceedings in the context of juvenile or 
family law. Additionally, practitioners may be asked to conduct VRA outside of the legal 
context, including within clinical practice, school and workplace settings, and to evaluate 
threats to protectees (see Heilbrun, 2009). 
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 Though broad in scope, VRA has developed over the past few decades into a 
defined and integral practice. Significantly, since the 1990s the term “dangerousness” has 
come to be operationalized by legal and forensic practitioners into the more functional 
term violence risk (Heilbrun, 2009). Violence risk can further be conceptualized into 
three components: risk factors (variables that have been empirically linked with the 
probability of violence risk), harm (specifying the type and amount of violence being 
predicted), and risk level (the probability that such violence will occur) (see National 
Research Council, 1989). Alternately, another influential model—the Risk-Needs-
Responsivity Model (RNR; Andrews, Bonta, & Hoge, 1990; Andrews, Bonta, & 
Wormith, 2006)—conceptualizes violence risk based on the assertions that those most 
likely to engage in future crime should receive the most intensive services (the risk 
principle), that each individual has specific deficits related to the likelihood of future 
criminal behavior (needs), and that each individual has specific characteristics related to 
the likelihood of their response to interventions designed to reduce the likelihood of 
future criminal behavior (responsivity). This model dovetails with additional efforts to 
distinguish between risk prediction and risk management (Heilbrun, 1997), and argues 
that both should be included (when indicated) to produce relevant and successful violence 
risk assessments. 
 Just as not all legal questions will include VRA, not all evaluations of violence 
risk will incorporate both violence risk and risk management. An important consideration 
within FMHA generally is to determine the referral question and to focus on legally 
relevant behavior related to the referral question (Heilbrun, Grisso, & Goldstein, 2009; 
Melton et al., 2007). This is particularly important in VRA, and practitioners are 
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therefore advised to first consider the referral question and identify whether violence risk 
is an element (Heilbrun, 2009). When such a determination is made, practitioners are next 
advised to select data sources and conduct interviews, administer measures, and review 
records that are relevant to the functional legal capacities in the case (including violence 
risk). This process should also be informed by the context or setting of the referral 
question, the purpose of the evaluation, the characteristics of the population being 
evaluated, and the specific parameters of the evaluation (e.g., the behavior being 
predicted, the frequency of that behavior, the setting of the behavior, the outcome period, 
other risk and protective factors). Data regarding the legally relevant behaviors should be 
interpreted with all of these elements in mind, and communicated appropriately in written 
reports and verbal testimony. These steps, along with consideration of base rates of the 
behavior being predicted and consideration of answering the ultimate legal question, have 
been incorporated as essential principles of VRA (Heilbrun, 2009). 
 The role of forensic practitioners in VRA is complicated by several factors. 
Melton and colleagues (2007) indicate that VRA is difficult due to variability in the legal 
definition and the resulting confusion regarding legally relevant behavior, the complexity 
and general lack of useful research for predicting violent behavior, the conscious and 
unconscious judgment errors and biases on the part of the practitioner, and the political 
consequences of an erroneous violence prediction. Heilbrun and colleagues (Heilbrun, 
2009; Heilbrun, Douglas, & Yasuhara, 2009) also include challenges applying 
nomothetic (group-based) data to idiographic (individual) decision making as an 
additional complication, and note the continuing controversy in the field regarding the 
choice and application of various types of VRA (Skeem & Monahan, 2011). The majority 
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of these criticisms arise in the context of long-term violence risk prediction, however 
similar complications may arise when evaluating risk in the more restricted outcome 
periods typically assessed in institutional settings. The utilization of VRA within 
institutional settings will therefore be highlighted, followed by a review of common VRA 
measures. 
1.2.1 Violence risk assessment in institutional settings. Conducting VRA 
within settings like prisons and secure hospitals offers unique opportunities and 
challenges. Institutional settings afford more intensive supervision; enhanced rules and a 
higher likelihood of detecting rule breaking behavior; reduced access to drugs, alcohol, 
and weapons; and increased access to relevant medical and nonmedical treatment 
(Heilbrun, 2009). Incarceration and hospitalization also create a structured environment, 
restrict access to specific targets of violence, and reduce factors that might negatively 
impact treatment compliance. Additionally, VRA within institutional settings is usually 
based on a more restricted outcome period, typically between 24 hours and several 
months (Heilbrun, 2009). 
The contextual and situational nature of violence risk has been recognized for 
some time, and though growing evidence suggests that situational variables are important 
to consider within VRA (Gadon, Johnstone, & Cooke, 2005, 2006), these have been 
studied less extensively than the personal characteristics of the individual (Cooke, 
Wozniak, & Johnstone, 2008). Age has been found to have an inverse relationship with 
institutional violence, and has been shown to mediate behavioral misconduct and length 
of sentence (Cunningham & Sorensen, 2006b, 2007b; Lahm, 2009; Morris, Longmire, 
Buffington-Vollum, & Vollum, 2010). Gender is inconsistently implicated as an 
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important predictor of institutional violence, with some studies finding higher rates of 
violence among male inmates and other finding no significant difference between men 
and women (Drury & DeLisi, 2010). Attitudes supportive of crime are a strong risk factor 
for institutional violence (Andrews and Bonta, 1995b), as are aggression (Lahm, 2009), 
interpersonal hostility, and psychopathic features (Guy, Edens, Anthony, & Douglas, 
2005). A history of substance abuse may also predict institutional misconduct (Bench & 
Allen, 2003; Kuanliang, Sorensen, & Cunningham, 2008), and likely interacts with a 
variety of socioeconomic variables including financial, marital, family, and employment 
problems (Andrews, Bonta, & Wormith, 2004). Additional psychosocial and 
socioeconomic factors related to institutional violence are level of education 
(Cunningham, Sorensen, & Reidy, 2005; Cunningham & Sorensen, 2006a; Drury & 
DeLisi, 2010), marital status (Cunningham et al., 2005), and race (see Gendreau, Goggin, 
& Law, 1997; Sorensen & Cunningham, 2007). 
Historical personal factors also relate to subsequent institutional misconduct and 
violence. Prior violent behavior has inconsistently been found to predict institutional 
misconduct (Cunningham, Sorensen, Vigen, & Woods, 2011), however a more 
established link has been observed between prior violence in an institutional setting and 
subsequent institutional violence (Cunningham & Reidy, 2002; Cunningham & Sorensen, 
2007b; Drury & DeLisi, 2010; Sorensen & Pilgrim, 2000). Further, history of prior 
incarceration has been shown to relate to general institutional misconduct (Cunningham 
& Sorensen, 2007a; Drury & DeLisi, 2010; Sorensen & Pilgrim, 2000), but not 
institutional violence against other inmates (Morris et al., 2010) or inmate-on-staff 
assaults (Lahm, 2009).  
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It is generally considered that personal variables interact with situational 
characteristics to predict violent behavior (Cunningham et al., 2011; Fabian, 2010; 
Monahan, 1984; Jiang & Fisher-Giorlando, 2002; Scarpa & Raine, 2007; Steiner, 2009), 
and both types of variables have thus been incorporated into measures designed to 
provide violence risk prediction and management strategies. There is significant overlap 
between the measures used in institutional settings and evaluations of violence risk over 
longer outcome periods and in community samples, such that many of the measures are 
used in both of these contexts. 
1.2.2 Violence risk assessment measures. Contemporary violence risk measures 
can generally be conceptualized into several categories that fall along a continuum from 
completely unstructured to completely structured (Heilbrun, 2009; Skeem & Monahan, 
2011). These categories generally include clinical assessment, anamnestic assessment, 
structured professional judgment, actuarial assessment, and adjusted actuarial assessment, 
respectively (Melton et al., 2007). Clinical assessment or “unstructured clinical 
judgment” utilizes the practitioner’s clinical judgment about violence risk, without the 
use of additional measures (Heilbrun, 2009). Actuarial measures involve quantifying 
level of risk using empirically derived formulas based on both static and dynamic risk 
factors (Melton et al., 2007). Individuals are “scored” on their level of violence risk, 
which is used to categorize them based on their probability of future violent behavior. 
This approach has also been modified within adjusted actuarial assessment by allowing 
practitioners to “adjust” the actuarial risk level based on clinical judgment. Structured 
professional judgment incorporates clinical judgment that is guided by empirically and 
theoretically derived risk factors. These factors are typically scored and summed to 
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produce a quantified risk level; however, practitioners are free to modify their ultimate 
opinion regarding violence risk based on their own clinical judgment and knowledge of 
the particular case (Heilbrun, 2009; Melton et al., 2007). Finally, anamnestic assessment 
is the process through which an individual’s previous behavior similar to the target 
behavior is fully elaborated via a pattern-detection process, based on the principles of 
applied behavioral analysis (Heilbrun, 2009; Melton et al., 2007). Specific details are 
sought regarding (among others) prior acts of violence, those involved, how victims were 
targeted, the role of drugs and weapons, and preceding and subsequent thoughts, feelings, 
and behaviors. This process is typically conducted as a complement to more structured 
methods, with the resulting patterns forming the basis for violence risk factors above and 
beyond those included in more nomothetic approaches.  
Meta-analyses have found unstructured clinical judgment is more accurate than 
chance but less accurate than other approaches (Mossman, 1994), and consistently (yet 
modestly) less accurate than actuarial approaches in predicting violence (Ægosdóttir et 
al., 2006; Grove, Zald, Lebow, Snitz, & Nelson, 2000). Clinical judgment does play an 
important role within VRA: it guides the selection, administration, and interpretation of 
data collection measures, and enables the practitioner to link these data with ultimate 
opinions through clearly described reasoning (Heilbrun, 2009). However, unstructured 
professional judgment alone is less supported by the empirical literature and is considered 
neither adequate nor useful in predicting violence risk (Skeem & Monahan, 2011). 
Additionally, anamnestic approaches serve to “individualize” VRA and highlight patterns 
and risk factors directly applicable to the individual being evaluated, but do not provide a 
strong basis for prediction of violence risk alone (Heilbrun, 2009). 
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 Contemporary VRA is thus largely conducted using actuarial measures or 
structured professional judgment methods. The actuarial assessment of violence risk 
represents a distinct advancement in VRA and has been lauded for its high inter-rater 
reliability and increased accuracy in predicting violent behavior among certain 
populations (Heilbrun, 2009; Melton et al., 2007; Skeem & Monahan, 2011). Common 
criticisms hold that strict adherence to this method of VRA precludes practitioners from 
incorporating additional information that has been excluded from the actuarial model 
(e.g., factors they know to be important in violence risk or that are unique to the 
particular case), and that applying nomothetic data to individual cases in VRA is 
complicated by wide confidence intervals and overlapping categories of risk 
classification. Further, it has been argued that expert opinions based on statistical 
formulations tend to be confusing to judges and juries, and therefore ignored during legal 
decision making (Hart, Michie, & Cooke, 2007; Heilbrun, Douglas, & Yasuhara, 2009; 
Melton et al., 2007). Consequently, adjusted actuarial assessment has been utilized to 
allow practitioners to adjust the risk level based on clinical judgment, though this 
approach is controversial in the field (Melton et al., 2007). Indeed, research has shown 
that the clinical adjustment of actuarial determinations has no effect on its predictive 
accuracy (Grann & Langstrom, 2007).  
Finally, structured professional judgment is highly predictive of violent behavior 
(see Heilbrun, Douglas, & Yasuhara, 2009, and Heilbrun, Yasuhara, & Shah, 2009, for 
reviews), has high inter-rater reliability, and exhibits predictive ability on par with 
actuarial methods (Melton et al., 2007; Skeem & Monahan, 2011). Structured 
professional judgment is also applicable across a variety of populations and settings, and 
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may also be useful in developing violence management plans (Melton et al., 2007). 
Taken together, both actuarial assessment and structured professional judgment appear to 
be more valid and reliable methods within VRA (compared to unstructured clinical 
judgment), with anamnestic assessment serving as an important complement to any of 
these approaches. 
 The importance of violence risk within FMHA and the movement in the field 
toward the utilization of forensic assessment instruments (FAIs; Grisso, 1986, 2003; see 
also Heilbrun, Grisso, & Goldstein, 2009) has resulted in the development of measures 
specific to violence risk (Heilbrun, 2009; see Melton et al., 2007, for a review). Several 
measures with strong conceptual and empirical support have been developed specifically 
for use with institutional populations, and are generally representative of the 
contemporary assessment methods described above. Relevant contemporary VRA 
measures include the Violence Risk Appraisal Guide (Harris, Rice, & Quinsey, 1993), an 
actuarial measure of violent offending among adult offenders and psychiatric inpatient 
populations; the HCR-20 (Historic, Clinical, Risk Management; Webster, Douglas, 
Eaves, & Hart, 1997), a risk-needs measure of general offending behavior for offender 
and psychiatric populations based on structured professional judgment; and the Level of 
Service/Case Management Inventory (LS/CMI; Andrews et al., 2004), an actuarial risk-
needs measure of general reoffending within offender populations. VRA measures 
specific to juvenile offenders include two structured professional judgment instruments: 
the Structured Assessment for Violence Risk in Youth (SAVRY; Borum, Bartel, & Forth, 
2006) focused on general violence, and the youth version of the LS/CMI (YLS/CMI 2.0; 
Hoge & Andrews, 2010) focused on general reoffending. Though not a formal violence 
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risk measure, the Psychopathy Checklist (PCL-R; Hare, 2003) is frequently employed 
within VRA due to the established relationship between psychopathy and violence. 
 Though these and other validated VRA measures are useful in the evaluation and 
prediction of violence risk, there is room for improvement. Earlier iterations of these 
measures were criticized for high false positive rates (see Melton et al., 2007, for a 
review). A recent meta-analysis indicates that contemporary violence risk measures 
produced low to moderate positive predictive values of violent offending (median 41%, 
interquartile range 27-60%; Fazel, Singh, Doll, & Grann, 2012), and even lower values 
for general and sexual offending. Further, research on earlier and contemporary measures 
has found consistent evidence of a “ceiling effect” in the predictive accuracy of VRA 
(Heilbrun, Douglas, & Yasuhara, 2009; Monahan, 1984; see Kroner, Mills, & Reddon, 
2005), which led Heilbrun (2009) to suggest that, “[a]dditional research (and perhaps 
more sophisticated theory regarding violent behavior) will help us determine whether this 
ceiling effect is stable, or whether predictive accuracy can be increased further” (p. 64). 
This is particularly relevant given growing concern in the legal system regarding the 
admissibility of expert testimony on violence risk by mental health professionals 
(Lamparello, 2011; United States v. Sampson, 2004). 
Influential theories of violence are continuing to incorporate a variety of 
psychosocial, biological, and situational factors (e.g., Blair, 2006), and research supports 
a significant interaction among these variables in antisocial and violent behavior (Fabian, 
2010; Scarpa & Raine, 2007). The multidisciplinary field of neuropsychology—
incorporating neuroscience, behavioral assessment, and developmental theories—may 
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represent a promising theoretical and empirical basis for enhancing the predictive 
accuracy of VRA, and therefore its validity in clinical and legal decision making. 
1.3 Neuropsychology of antisocial and violent behavior 
 Converging evidence from neurological and neuropsychological research 
implicates specific brain regions and related cognitive deficits in antisocial and violent 
behavior. A recent meta-analysis of anatomical and functional neuroimaging studies 
indicated reduced cortical volumes and increased cortical dysfunction in three prefrontal 
brain regions in antisocial, violent, and psychopathic populations—specifically the right 
orbitofrontal and anterior cingulated cortices, and the left dorsolateral prefrontal cortex 
(Yang & Raine, 2009). Further, these deficits were not influenced by the sample and 
methodological characteristics commonly criticized in this literature. Deficits are also 
found in cortical and subcortical temporal regions—particularly the amygdala and other 
surrounding structures (Bufkin & Luttrell, 2005; Kiehl, 2006)—and structural amygdalar 
abnormalities (Yang, Raine, Narr, Colletti, & Toga, 2009) and reduced white matter 
connectivity between the amygdala and prefrontal cortex (Motzkin, Newman, Kiehl, & 
Koenigs, 2011) have been found in psychopathic populations. 
 Based on the findings from the neuroimaging literature, neuropsychological 
investigation of antisocial and violent behavior has largely centered on cognitive domains 
thought to be subserved by the frontal cortices and related structures. The cognitive 
domain that has received the most empirical attention in this regard is executive 
functioning, which is supported by a vast network of cortical and subcortical structures 
including the dorsal and ventral prefrontal cortices, orbitofrontal cortex, anterior 
cingulate gyrus, caudate nucleus, and putamen (Purves et al., 2013). These frontal and 
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subcortical structures exhibit high connectivity with additional cortical areas—
specifically the secondary sensory cortices, premotor cortices, parietal cortices—as well 
as subcortical areas such as the medial temporal lobe thalamus, amygdala, and basal 
ganglia. Executive functioning thus refers to a fleet of cognitive functions related to the 
supervision and regulation of lower-order processes, including establishing and 
modifying rules of behavior (i.e., initiating new rules, inhibiting inappropriate rules, 
shifting among rules, and relating rules to one another to form higher-order contingencies 
of behavior), monitoring the contextual environment, and updating rules based on 
changing contingencies (Purves et al., 2013). These tasks also rely on intact memory 
functioning, particularly the maintenance and manipulation of working memory. 
Meta-analyses have found marked executive functioning deficits in antisocial 
groups relative to control groups on the magnitude of 0.44 standard deviations (Ogilvie, 
Stewart, Chan, & Shum, 2011) to 0.62 standard deviations (Morgan & Lilienfeld, 2000). 
Executive functioning deficits were particularly pronounced among criminal samples (d = 
0.61 and 0.91, respectively), and were not mediated by participant age, sex, or ethnicity. 
Intelligence was significantly related to executive functioning deficits, however, as was a 
diagnosis of ADHD (Ogilvie et al., 2011).  
Additional domains implicated in antisocial behavior are highly interrelated with 
executive function, including attention, verbal ability, and working memory. Attention 
includes both the purposeful (i.e., “top-down,” goal-directed, or endogenous) and reactive 
(i.e., “bottom-up,” stimulus-driven, or exogenous) directing of cognitive resources to 
particular aspects of internal or external stimuli (Purves et al., 2013), and is likely 
mediated by a network of dorsal and ventral frontoparietal cortical structures (Corbetta & 
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Shulman, 2002). Neuropsychological studies have found deficits in attention among 
antisocial and violent populations (Levi, Nussbaum, & Rich, 2010; Ogilvie et al., 2011), 
with a particular deficit in attentional set-shifting found among violent offenders 
(Bergvall, Wessely, Forsman, & Hansen, 2001). Neurophysiological research further 
provides converging evidence for attentional deficits in antisocial individuals (Stanford, 
Conklin, Helfritz, & Kockler, 2007). 
Verbal facility deficits are also implicated in antisocial and violent populations. 
Problems with the speed and ease of verbal production have been found in several studies 
of antisocial and violent individuals (Baker & Ireland, 2007; Bergvall et al., 2001; Cohen 
et al., 2003; Morgan & Lilienfeld, 2000; Ogilvie et al., 2011), and are typically associated 
with deficits in the left ventrolateral prefrontal cortex and bilateral parietal areas (Lezak, 
Howieson, Bigler & Tranel, 2012). Lastly, impairments the ability to briefly hold and 
manipulate information in attention to complete a task (working memory; Purves et al., 
2013) have been shown in antisocial and violent populations indirectly by measures that 
incorporate working memory components (Ogilvie et al., 2011) and directly by measures 
specific to working memory (Séguin, Nagin, Assad, & Tremblay, 2004). 
More generally, research supports the idea that antisocial and violent populations 
have functional deficits in risk taking behavior, impulsivity, and the ability to learn from 
mistakes that rely on executive functioning, attention, and working memory. Meta-
analyses of brain imaging studies support the bilateral dorsal prefrontal cortices, anterior 
insulae, and posterior parietal cortices as the neural correlates of decision making and 
anticipation of rewards (Mohr, Biele, & Heekeren, 2010), and highlight the importance of 
executive functioning and emotional processing in decision-making (Purves et al., 2013). 
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Research utilizing more complex and ecologically valid paradigms (e.g., the Iowa 
Gambling Task) has found that antisocial groups and violent offenders exhibit risky and 
impulsive decision making, and fail to learn from the negative consequences of their 
actions (Broomhall, 2005; Levi et al., 2010, Shiv, Loewenstein, Bechara, Damasio, & 
Damasio, 2005). Executive functioning abilities have also been found to mediate the 
influence of both stress (Sprague, Verona, Kalkhoff, & Kilmer, 2011) and temperament 
(Giancola, Roth, & Parrott, 2006) on aggression, further highlighting its importance in 
behavior regulation. 
The neuroscience and neuropsychology of antisocial and violent behavior is 
clearly intriguing empirically, and the knowledge gleaned from these studies point to 
specific biological and behavioral correlates of violence that can also inform clinical 
practice. Clinical neuropsychological assessment is particularly well suited to translate 
this biological and behavioral information into clinical decision making and intervention. 
1.4 Neuropsychological assessment 
 Neuropsychology is the applied science of brain-behavior relationships (National 
Academy of Neuropsychology [NAN], 2001). Clinical neuropsychological assessment 
thus involves administering measures of emotion, cognition, and behavior designed to 
reflect aspects of brain function with the purpose of diagnosing brain disorder or injury, 
characterizing cognitive strengths and weaknesses, and developing intervention 
recommendations for individuals with cognitive dysfunction (Lezak et al., 2012; NAN, 
2001). Due to the multidisciplinary nature of neuropsychology, neuropsychologists are 
involved in cases of suspected cognitive dysfunction that may have medical, 
neurological, psychological, and developmental etiologies. These etiologies are 
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incorporated into the selection, administration, and interpretation of neuropsychological 
measures, which are then communicated through written reports and oral testimony to 
assist in medical and clinical decision making (Lamberty & Nelson, 2012). Its 
multidisciplinary nature also highlights clinical neuropsychological assessment as an 
informative component of legal decision making across a variety of legal questions and 
forensic settings. 
1.4.1 Neuropsychological assessment in institutional settings. 
Neuropsychological assessment is highly relevant within institutional populations. 
Substance abuse is very prevalent among incarcerated individuals, and likely interacts 
with premorbid neuropsychological dysfunction in the frontal lobes to increase 
impulsivity and violent behavior in this population (Fishbein, 2000; Miles & Johns, 
2009). Studies also suggest the prevalence rates of Attention-Deficit/Hyperactivity 
Disorder (ADHD) among inmates is 30-40% (Rasmussen, Almvik, & Levander, 2001; 
see Cahill et al., 2012), as compared to the estimated prevalence of 4.4% in the general 
population (Kessler et al., 2006). Further, childhood ADHD has been shown to be a 
stronger predictor of adult antisocial behavior, arrests, jail stays, and felony convictions 
than conduct disorder (Gunter, Arndt, Riggins-Caspers, Wenman, & Cadoret, 2006). 
Learning deficits—particularly verbal learning deficits—are also highly prevalent among 
incarcerated populations, occurring at rates approximately two to three times as those 
found in comparison community samples (She & Stapleton, 2006). It should be noted, 
however, that formal intellectual disability is not more prevalent in this population 
(Murphy & Clare, 2009). 
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Traumatic brain injury (TBI) is also prevalent among incarcerated individuals. 
Approximately 8.5% of non-incarcerated adults report a lifetime history of TBI (Silver, 
Kramer, Greenwald, & Weissman, 2001), whereas a recent meta-analysis by Shiroma, 
Ferguson, and Pickelsimer (2010) found the rate of TBI to be approximately 60% among 
inmates (95% CI [48.08 to 72.41]). Further, approximately half of the reported TBIs were 
moderate to severe in nature (as indicated by loss of consciousness; 50.19%, 95% CI 
[39.77-60.61]). Studies further suggest the majority of incarcerated individuals report 
experiencing more than one TBI in their lifetime (Diamond, Harzke, Magaletta, 
Cummins, & Frankowski, 2007; Slaughter, Frann, & Ehde, 2003). TBI most frequently 
impacts the frontal lobes and temporal poles of the brain that (as noted above) are 
implicated in the regulation of attention, memory consolidation, emotion, behavioral 
planning, and inhibition (Lezak et al., 2012). Indeed, history of TBI has been shown to 
significantly relate to disinhibition, risk taking, and aggression in prison populations 
(Bogner & Corrigan, 2009). 
Overall, these conditions and their neurocognitive sequelae can have a significant 
impact on the functioning of incarcerated individuals, their treatment by correctional 
staff, and their institutional behavior (Vanderhoff, Jeglic, & Donovick, 2011). The 
assessment of neuropsychological correlates of antisocial and violent behavior among 
incarcerated populations is therefore an area of great potential, but is currently 
underdeveloped. For instance, the use of comprehensive neuropsychological assessment 
is rare in institutional settings due to the training requirements and the time needed for 
administration (Marceau, Meghani, & Reddon, 2008; Vanderhoff et al., 2011). Further, 
commonly used screening measures that tend to be less time-consuming are similarly 
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underutilized (Ball, Pastore, Sollman, Burright, & Donovick, 2009). Vanderhogg and 
colleagues (2011) described additional ethical and practical challenges related to the 
nature of third-party referrals for correctional assessments; concerns about confidentiality 
and informed consent; the questioned validity of neuropsychological testing in 
institutional settings due to environmental obstacles, inmate availability, and physical 
restraints; and the negative influence on neuropsychological assessment by third-party 
observation (NAN, 2000), which is a common practice in correctional settings due to 
security concerns. 
Despite strong theoretical support, little clinical research has directly investigated 
the utility of neuropsychological assessment for VRA. What work has been done 
suggests incorporating neuropsychological variables into VRA in institutional settings 
can be useful in predicting those individuals who will be violent (e.g., Caggiano, 2000). 
Additionally, it is unclear which practitioners could most effectively engage in the 
neuropsychological assessment of violence risk: clinical neuropsychologists working in 
forensic contexts appear to have limited experience conducting assessments related to 
violence risk (LaDuke, DeMatteo, Heilbrun, & Sacchetti, 2012), and forensic 
practitioners appear to use neuropsychological measures infrequently during criminal 
forensic evaluations (Borum & Grisso, 1995). Generally, forensic practitioners are more 
likely to be hired to screen for a variety of cognitive and behavioral impairments, and are 
advised to refer to a neuropsychologist when cognitive deficits are suggested (van Gorp, 
2007). Interestingly, many of the measures used by neuropsychological practitioners have 
been shown to relate to violence risk, and VRA measures commonly used by forensic 
practitioners incorporate items informed by neuropsychology. 
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1.4.2 Neuropsychological assessments with particular relevance to VRA. 
Several measures commonly administered by neuropsychological practitioners relate to 
violence risk. In their meta-analysis of executive functioning deficits related to antisocial 
and violent behavior, Morgan and Lilienfeld (2000) identified six well-validated 
measures in the assessment of executive functioning. These measures (and weighted 
mean effect sizes) include: (a) the Qualitative score of the Porteus Mazes Test (d = .74); 
(b) the Stroop Interference Test (d = .43); (c) the Category Test of the Halstead-Reitan 
Neuropsychological Battery (d = .37); (d) Part B of the Trail Making Test (d = .33); (e) 
Verbal Fluency Tests (d = .33); and (f) the perseverative error score on the Wisconsin 
Card Sorting Test (d = .24). Grouped executive functioning deficits were particularly 
prevalent among samples exhibiting criminality (d = .94) and delinquency (d = .78), and 
were more prevalent among individuals with conduct disorder (d = .36) and psychopathy 
(d = .25) than antisocial personality disorder (d = .08).  
Morgan and Lilienfeld (2000) restricted their meta-analysis to these measures 
because “there are no unambiguous or direct indicators of executive functioning” (p. 115) 
and based on their operationalization of a “validated” measure of executive functioning 
as one that incorporates the cognitive domains of volition, planning, purposive action, 
and effective performance; has been shown in several studies to dissociate patients with 
and without focal frontal brain lesions; or has been found in brain imaging research to 
preferentially activate the frontal cortex. Importantly, the authors also included several 
additional tests not considered to be sensitive to executive functioning deficits to provide 
discriminant validity for their findings, two of which did show significant differences 
between antisocial and comparison groups: Part A of the Train Making Test (d = .34) and 
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the Categories Achieved score on the Wisconsin Card Sorting Test (d = .37). This 
highlights the importance of continued research on the specificity of neuropsychological 
deficits in this population. 
 More recently, Ogilvie and colleagues (2011) conducted a meta-analysis of 
executive functioning deficits in antisocial populations that expanded on Morgan and 
Lilienfeld (2000). These researchers included violent groups as a distinct 
operationalization of antisocial behavior, and incorporated several of the relevant clinical 
variables previously discussed (e.g., substance abuse and ADHD). This meta-analysis 
also utilized a less strict definition of measures of executive functioning to include all 
measures “explicitly used to measure cognitive processes relevant to executive 
functioning” (Ogilvie et al., 2011, p. 1074) based on evidence of the involvement of 
multiple cortical and subcortical structures. The results of this meta-analysis are therefore 
not indicative solely of frontal lobe deficits, but rather executive functioning as a broad 
neuropsychological domain, including measures of working memory and attention. 
 According to this meta-analysis, measures of executive functioning used in more 
than one study that significantly differentiated between antisocial and comparison 
populations included the Qualitative score of the Porteus Maze Test (d = .71), sequential 
matching to memory task (d = .69), risky choice task (d = .63), door opening task (d = 
.63), delayed matching to sample task (d = .59), go/no-go task (d = .56), spatial working 
memory task (d = .54), and paired associates learning task (d = .53) (Ogilvie et al., 2011). 
The Behavioural Assessment of the Dysexecutive Syndrome (BADS), a fixed 
neuropsychological battery incorporating various subtests of executive functioning, also 
exhibited a significant effect size (d = .94). The results generally support a significant 
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relationship between the grouped executive functioning deficits and antisocial behavior 
(d = .44 to .53, depending on the model used), which was significant across all antisocial 
groups, including (in descending order) criminality (d = .61), oppositional defiant 
disorder/conduct disorder (d = .54), psychopathy (d = .42), violence (d = .41), 
delinquency (d = .41), and antisocial personality disorder (d = .19). 
Several moderators were also established between executive functioning and 
antisocial behavior. Larger effect sizes were found in studies that recruited participants 
from correctional settings (B = .41), used non-antisocial comparison groups (B = .44), 
and included participants with co-morbid ADHD (B = .30) (Ogilvie et al., 2011). 
Participants’ age and the proportion of females in the sample did not have a significant 
moderating effect. Finally, intellectual ability was significantly related to antisocial 
behavior, with results on par with the effect sizes found for executive functioning. 
 One recent study published since these meta-analyses investigated executive 
dysfunction and past violence among federal inmates (Hancock, Tapscott, & Hoaken, 
2010). Utilizing several subtests from a validated battery of executive functioning 
measures (the Delis-Kaplan Executive Function System), this study found that violent 
offenders generally scored below the mean on measures of executive functioning; that 
frequency of violence was predicted by deficits in impulsivity, concept formation, mental 
flexibility, and simultaneously shifting between overlearned concepts; and that severity 
of violence was predicted by impairments in inhibition, concept formation, and cognitive 
flexibility. Interestingly, this study found that verbal fluency scores were not impaired in 
this sample and that intact expressive language abilities were related to past violence. The 
authors concluded that the assessment of executive functioning could have implications 
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for both VRA and rehabilitation, though they also noted limitations in utilizing past 
violence as an outcome variable and reliance on “traditional” and potentially less 
ecologically valid executive functioning measures. 
Conversely, many of the measures commonly used within VRA include items 
informed by the neuropsychological literature. The PCL-R, for example, includes the 
items Need for Stimulation/Proneness to Boredom (potentially related to attention 
deficits), Poor Behavioral Controls (impulsive and inappropriate responses to 
challenging stimuli, including violence), and Impulsivity (lack of behavioral planning). 
The HCR-20 contains Impulsivity among its Clinical items, and the SAVRY includes 
items that address the juvenile’s Risk Taking/Impulsivity (high behavioral and affective 
instability) and Attention Deficit/Hyperactivity Difficulties (restlessness, hyperactivity, or 
concentration problems). The LS/CMI includes impulsivity among the characteristics that 
evidence an antisocial pattern (Item 40) and elements of decisions making across a 
variety of contexts. None of these items are measured behaviorally and instead rely on 
self-report and collateral information, which raise questions about the validity and 
reliability of these VRA measures (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). 
Taken together, these studies suggest that neuropsychological impairments related 
to several interrelated domains of executive function may be sensitive in differentiating 
antisocial and violent individuals in the context of VRA. Clinical neuropsychology 
continues to recognize the growing need for multidisciplinary collaboration in forensic 
practice (Larrabee, 2009; Sweet & Meyer, 2009), and the application of neuropsychology 
within VRA in particular is beginning to generate interest among the clinical forensic 
(Fabian, 2010; Singh, Serper, Reinharth, & Fazel, 2011) and legal fields (Lamparello, 
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2011; People v. Weinstein, 1992). Despite this increasing interest, there is limited 
empirical literature to directly support the use of neuropsychological variables in 
predicting future violence risk in offender populations. 
1.5 Current study 
The current study is a prospective incremental validity study in an incarcerated 
sample utilizing neuropsychological measures to predict antisocial and violent behavior, 
above and beyond traditional VRA. It expands upon the previous literature in several 
important ways. First, a broad definition of executive function is adopted that includes 
neuropsychological domains implicated in the theoretical and empirical literature as 
likely predictors of antisocial and violent behavior in offender populations. These 
variables are conceptualized as discrete domains of neuropsychological functioning that 
fall under the umbrella of executive functioning, rather than representing the total sum of 
executive functioning. General executive functioning abilities were assessed. Several 
specific domains were also assessed, including impulsivity, attention, and decision 
making—which represent those included in contemporary VRA measures and supported 
by prior neuropsychological research—and cognitive flexibility and verbal fluency, which 
are drawn solely from the empirical neuropsychological literature based on their strong 
demonstrated relationship to violent antisocial behavior. Second, neuropsychological 
impairment is considered specifically in the context of evaluating risk of institutional 
misconduct using a prospective design. This enabled the results to be more directly 
applicable to clinical and legal decision making. 
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1.5.1 Hypothesis 1. Impairments in executive functioning will significantly 
predict institutional misconduct, such that increasing impairment on measures of 
executive functioning will significantly predict the incidence of institutional misconduct. 
1.5.2 Hypothesis 2. Impairments in executive functioning will significantly 
predict institutional misconduct even after including the covariates of age, intelligence, 
ADHD, TBI, trait anger, APD, psychopathy, and substance use. 
1.5.3 Hypothesis 3. Impairments in executive functioning will significantly 
predict institutional misconduct over and above a traditional violence risk assessment 
measure. 
1.5.4 Hypothesis 4. Impairments in executive functioning will mediate the 
relationship between institutional misconduct and the covariates of ADHD, TBI, and trait 
anger. Impairments in executive functioning will moderate the relationship between 
institutional misconduct and the covariates of substance use, APD, and psychopathy. 
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Chapter 2: Method 
2.1 Participants 
 This section discusses the inclusion and exclusion criteria for the current study. 
This discussion is followed by a description of the study sample and demographics. 
2.1.1 Inclusion criteria. This study included a single inclusion criterion. The 
inclusion criterion for this study was being a resident at the Albert “Bo” Robinson 
Assessment and Treatment Center (“Bo Robinson”).1 
2.1.2 Exclusion criteria. This study included nine exclusion criteria. Exclusion 
criteria for this study were (a) being a woman; (b) placement at Bo Robinson from a 
county jail; (c) being a resident who has violated parole and was subsequently placed at 
Bo Robinson; (d) diagnosis of major psychotic or mood disorder; (e) blindness; (f) 
deafness; (g) upper extremity impairment (i.e., amputation or significant impairment with 
range of motion in the digits, hands, or arms); and (h) lack of proficiency in 
comprehending spoken English; and (i) lack of proficiency in comprehending written 
English, as defined by less than a 5th grade reading level.  
Women were excluded from this study due to variations in violence risk factors 
for this population, and due to the restricted number of women residents at Bo Robinson. !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
 1 Bo Robinson is operated by Community Education Centers, Inc., and provides treatment 
programs and reentry services for correctional populations nationally (Community Education Centers, Inc., 
2005). Bo Robinson is located in Trenton, NJ, and provides assessment and treatment services to three 
primary populations: (1) individuals under the custody of the New Jersey Department of Corrections; (2) 
individuals awaiting sentencing or serving sentences in both Mercer and Gloucester Counties, New Jersey; 
and (3) individuals who have violated conditions of their parole, or were paroled directly from prison to Bo 
Robinson by the Parole Board. The facility serves approximately 850 offenders at any given time, the 
majority of whom are male. To be eligible for transfer or release to Bo Robinson, offenders must have no 
history of adult arson or sexual offenses, be 24 months or fewer from their parole eligibility date, and be on 
minimum-security status. Residents of the facility have a variety of current charges, including drug-related 
offenses, property crimes, and violent crimes. 
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Individuals from the county jail were excluded to ensure all study participants have 
already been sentenced. Individuals who had violated parole were excluded to ensure all 
study participants came directly from correctional institutions, rather than from the 
community. Individuals diagnosed with major psychotic and mood disorders were 
excluded due to variations in violence risk factors for this population (Monahan et al., 
2001). Individuals with significant visual, hearing, or upper extremity impairment were 
excluded to ensure performance on the study measures was not affected by sensory, 
perceptual, or motor disability.2 Proficiency in spoken and written English was required 
to complete informed consent and the various study measures. 
2.1.3 Sample. The sample for the current study was recruited from Bo Robinson 
between February 2014 and April 2015. A total of 217 individuals were approached to 
participate in the study, from which 122 individuals were successfully recruited to 
participate. Those individuals not recruited to participate (n = 95) were not interested in 
participating (n = 81), or met the exclusion criteria of diagnosis of major psychotic or 
mood disorder (n = 6), blindness (n = 1), lack of proficiency in comprehending spoken 
English (n = 6), or lack of proficiency in comprehending written English (n = 1). 
Of the 122 individuals recruited to participate in the current study, 100 
participants were successful consented to participate. Those individuals recruited but not 
consented (n = 22) were no longer interested in participating (n = 21) or had conflicting 
work schedules (n = 1). !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
 2 Individuals who report being colorblind were not excluded from the study, however their scores 
on measures sensitive to the ability to differentiate colors were not included in analyses. 
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Of the 100 participants consented for the current study, 96 completed Session 1. 
Those participants consented but not completing Session 1 met the exclusion criterion of 
lack of proficiency in comprehending written English (n = 4), and are not included in 
further analyses. 
Of the 96 participants completing Session 1, 90 completed Session 2. Those 
individuals completing Session 1 but not Session 2 (n = 6) were no longer interested in 
participating (n = 3), were administratively returned prior to completing Session 2 (n = 
2), or had conflicting work schedules (n = 1). This represents an attrition rate of 6% 
between Session 1 and Session 2. 
 One participant served as a pilot participant for Session 1 and Session 2 
administration. Based on differences in the nature and quality of administration, this 
participant is not included in further analyses. The final sample of participants included in 
further analyses therefore includes 95 participants completing Session 1 and 89 
participants further completing Session 2. 
The study sample is composed of men (n = 95) who identified themselves as 
Black or African American (n = 53, or 56%); White or Caucasian (n = 26, or 27%); 
Hispanic, Latino, or Spanish (n = 18, or 19%); American Indian or Native Alaskan (n = 
7, or 7%); Asian or Asian American (n = 1, or 1%); and Other (n = 7, or 7%), including 
Ethiopian (n = 1, or 1%), Indigenous Indian (n = 1, or 1%), Irish (n = 1, or 1%), Italian (n 
= 1, or 1%), Jamaican (n = 1, or 1%), Mixed (n = 1, or 1%), Puerto Rican (n = 1, or 1%), 
and Sicilian (n = 1, or 1%). Participants could identify themselves as multiple races or 
ethnicities. Participants identified their dominant language as English (n = 88, or 93%); 
Spanish (n = 5, or 5%); or Other (n = 2, or 2%), including Italian (n = 1, or 1%) and Urdu 
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(n = 1, or 1%). The average age of participants was 33.71 years (SD = 10.75 years). The 
average education level for participants was 11.92 years (SD = 1.49 years). Participants 
identified themselves as right-hand dominant (n = 74, or 78%) or left-hand dominant (n = 
10, or 11%) (handedness was not identified for n = 11, or 12%). 
Thirteen participants (14%) identified themselves as having a diagnosis of a 
mental illness, including current ADHD (n = 1, or 1%), a history of ADHD (n = 1, or 
1%), a history of anxiety (n = 4, or 4%), a history of bipolar disorder (n = 3, or 3%), a 
history of depression (n = 3, or 3%), a history of PTSD (n = 2, or 2%), a history of 
schizophrenia (substance use related; n = 1, or 1%), and a current tic disorder (n = 1, or 
1%). Participants could report multiple diagnoses of mental illness. No participants 
reported a current diagnosis of major psychotic or mood disorder. On a screening 
measure for self-reported symptoms of depression (Beck Depression Inventory, or BDI-
II), participants scored in the minimal range (n = 68, or 72%), mild range (n = 19, or 
20%), moderate range (n = 4, or 4%), and severe range for depression symptoms (n = 2, 
or 2%). One participant (1%) chose not to complete the BDI-II, and one participant (1%) 
did not provide sufficient information to score the DBI-II. No participants identifying as 
having a current or prior diagnosis of mental illness scored in the moderate or severe 
range for depression symptoms (n = 0), and no participants scoring in the moderate or 
severe range for depression symptoms identified themselves as having a current or prior 
diagnosis of mental illness (n = 0).  
Participants reported experiencing no visual impairment (n = 78, or 82%) or 
corrected visual impairment (n = 17, or 18%). No participants reported uncorrected visual 
impairment (n = 0) or blindness (n = 0). Participants reported experiencing no hearing 
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impairment (n = 90, or 95%) or corrected hearing impairment (n = 5, or 5%). No 
participants reported uncorrected hearing impairment (n = 0) or deafness (n = 0). Three 
participants (3%) reported upper extremity impairment, including dominant arm nerve 
damage due to injury (n = 1, or 1%), dominant arm intermittent numbness (n = 1, or 1%), 
and non-dominant arm situational numbness secondary to diabetes (n = 1, or 1%). No 
participants reported significant upper extremity impairment with range of motion in the 
digits, hands, or arms (n = 0).  
No participants included in analyses reported lack of proficiency in 
comprehending spoken English (n = 0) or written English (n = 0). On a screening 
measure for reading level (Wide Range Achievement Test Word Reading subtest), 
participants performed with an average Grade Equivalence of 9.33 (SD = 2.58). 
2.2 Measures 
The current study included a demographic questionnaire, screening measures, 
neuropsychological measures of executive functioning, a traditional VRA measure, and 
an outcome measure of institutional behavior. The average total time of administration 
was 165.91 minutes (SD = 23.56 minutes), including 101.58 minutes (SD = 14.58) for 
Session 1 and 64.14 minutes (SD = 13.45) for Session 2. Average times of administration 
for the individual measures are included below. 
2.2.1 Screening measures. Screening measures were included to assess reading 
level and relevant covariates. Measures of covariates were included if (1) they purport to 
evaluate variables shown to relate to executive functioning and antisocial behavior, and 
(2) they exhibit satisfactory psychometric properties, particularly within incarcerated 
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samples. The covariates included in the current study were depression, intelligence, 
ADHD, TBI, antisocial personality disorder, psychopathy, and substance use.3 
Wide Range Achievement Test (WRAT4). The WRAT4 (Wilkinson & 
Robertson, 2006) is a measure of basic academic skills and consists of four subtests: 
Word Reading, Sentence Comprehension, Spelling, and Math Computation. Scores for 
each subtest include age- and grade-referenced standard scores, as well as grade 
equivalent scores. The WRAT4 (including the Word Reading subtest) exhibits high 
internal consistency, test-retest and alternate form reliability, content validity, and 
convergent validity with prior versions of the WRAT, alternate achievement tests, and 
measures of intelligence (Wilkinson & Robertson, 2006).  
Grade equivalent scores for the WRAT4 Word Reading subtest were used to 
measure the exclusion criterion related to lack of proficiency in comprehending written 
English. The average time of administration was 2.72 minutes (SD = 1.05 minutes). 
Beck Depression Inventory (BDI-II). The BDI-II is a brief measure of self-
reported symptoms of depression in adult populations, based on DSM-IV diagnostic 
criteria (Beck, Brown, & Steer, 1996). Individuals are asked to indicate the incidence and 
severity of typical symptoms of depression, based on 21 items scored via a four-point 
Likert scale of symptom severity. Total BDI-II scores range from 0 to 63, and are 
interpreted as representing minimal depression (0-13), mild depression (14-19), moderate 
depression (20-28), and severe depression (29-63) (Beck et al., 1996). The BDI-II !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
 3 Participants were also assessed for trauma exposure using the Lifetime Stressor Checklist and 
PTSD Checklist-Civilian Version. These measures are not part of the current study and will not be 
discussed further. 
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exhibits good criterion and construct validity, as well as good test-retest reliability (Beck 
et al., 1996).  
A screening measure for depression was included due to high rates of depression 
reported among inmates (BJS, 2006b), and evidence that depression significantly impacts 
performance on neuropsychological assessment (Austin, Mitchell, & Goodwin, 2001). 
BDI-II scores were used to measure depression, with higher scores reflecting a higher 
severity of depression symptomatology. The average time of administration was 5.81 
minutes (SD = 2.61 minutes). 
Wechsler Abbreviated Scale of Intelligence (WASI-II). The WASI-II (Wechsler, 
2011) is a brief measure used to estimate intelligence (IQ). The WASI-II exhibits similar 
psychometrics as the WASI, including high internal consistency, test-retest reliability, 
and convergent validity (Wechsler, 2011); additionally, the WASI-II displays increased 
convergent validity with the updated Wechsler intelligence measures for adults (WAIS-
IV) and children (WISC-IV).  
Standardized scores (i.e., t-scores) on the Vocabulary and Matrix Reasoning 
subtests were used to measure verbal and nonverbal intelligence, respectively, and 
composite scores (i.e., FSIQ-2) were used to measure overall intelligence. The average 
time of administration was 20.78 minutes (SD = 5.32 minutes). 
Barkley Adult ADHD Rating Scale (BAARS-IV). The BAARS-IV (Barkley, 
2011) is a brief screen of self-reported current and past symptoms of inattention, 
hyperactivity, and impulsivity—based on the DSM-IV diagnostic criteria for ADHD—as 
well as sluggish cognitive tempo. The BAARS-IV exhibits high internal consistency and 
Neuropsychology and Violence Risk          33 
 
test-retest reliability, and good convergent validity with the clinical diagnosis of ADHD 
based on DSM-IV criteria.  
Total ADHD Scores were used to measure current symptoms of ADHD, with 
higher scores indicating higher ADHD symptomatology. The average time of 
administration was 6.75 minutes (SD = 2.80 minutes). 
Ohio State University Traumatic Brain Injury Identification Method (OSU TBI-
ID). The OSU TBI-ID is a brief screen of history and severity of TBI, including the 
incidence of TBI with loss of consciousness, age of first TBI, severity of worst incident 
of TBI, and mild repeated injuries. The OSU TBI-ID provides summary indices of the 
likelihood of consequences resulting from exposure to TBI over time. The OSU TBI-ID 
has demonstrated good inter-rater, test-retest reliability, and predictive validity with 
measures of cognitive performance, affective status, and interpersonal functioning 
(Corrigan & Bogner, 2007); good reliability and validity within substance abuse 
populations (Corrigan, Bogner, & Holloman, 2012); and good reliability and predictive 
validity of institutional misconduct within incarcerated samples (Bogner & Corrigan, 
2009; Ferguson, Pickelsimer, Corrigan, Bogner, & Wald, 2012).  
The number of TBI with loss of consciousness was used to measure lifetime 
prevalence of TBI, and the worst injury index (i.e., a five-point Likert scale of 
“Improbable TBI” to “Severe TBI”) was used to measure TBI severity. The average time 
of administration was 4.88 minutes (SD = 2.47 minutes). 
Structured Clinical Interview for DSM-IV Axis II Personality Disorders (SCID-
II). The SCID-II is a semi-structured interview instrument used to diagnose personality 
disorders included in the DSM-IV, including Antisocial Personality Disorder (APD) 
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(First, Gibbon, Spitzer, Williams, & Benjamin, 1997). Included items are directly related 
to the DSM-IV criteria for APD, and are scored as having inadequate information to 
score the item (?) or being absent or false (1), subthreshold (2), or threshold or true (3). 
The SCID-II is a widely used measure for assessing APD in incarcerated populations, and 
has demonstrated adequate internal consistency and inter-rater reliability (Maffei et al., 
1997).  
The dichotomous absence/presence of diagnosable APD was used to measure 
antisocial personality disorder. The average time of administration was 6.22 minutes (SD 
= 4.58 minutes). 
Triarchic Psychopathy Measure (TriPM). The TriPM is a self-report measure of 
psychopathy (Patrick, 2010), based on the triarchic model of psychopathy (Patrick, 
Fowles, & Krueger, 2009). The triarchic model of psychopathy is partially based on the 
cognitive neuroscientific literature, such that the constructs boldness (high dominance, 
low anxiousness, and venturesomeness), meanness (callousness, cruelty, predatory 
aggression, and excitement seeking), and disinhibition (impulsiveness, irresponsibility, 
oppositionality, and anger/hostility) are conceptualized to result from distinct cortical and 
subcortical impairments (Patrick, 2010). The TriPM contains 58 items that are answered 
on a four-point Likert scale including “True,” “Somewhat True,” “Somewhat False,” and 
“False.”  The items are groups into three scales—boldness (19 items), meanness (19 
items), and disinhibition (20 items)—such that item scores are summed to provide both 
scale scores as well as a Total Psychopathy score (range = 0-174). The TriPM is a newly 
developed self-report measure of psychopathy that has demonstrated good construct 
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validity (Stanley, Wygant, & Sellbom, 2012) and convergent validity with other 
interview-based and self-report measures of psychopathy (e.g., PCL-R; Patrick, 2010).  
Total Psychopathy scores were used to measure psychopathy, with higher scores 
reflecting higher levels of psychopathic personality traits. The average time of 
administration was 7.05 minutes (SD = 2.77 minutes). 
 Aggression Questionnaire (AQ). The AQ (Buss & Warren, 2000) is a widely 
used self-report measure of aggression. It contains scales of verbal aggression, physical 
aggression, anger, hostility, and indirect aggression, based on 34 items rated on a five-
point Likert scale ranging from “Not at all like me” to “Completely like me.” These 
scales are summed to provide an AQ Total Score, which is then converted to an age- and 
gender-corrected standardized score (i.e., t-score). Item pairs are further compared to 
provide an Inconsistent Responding (INC) score that is conceptualized to assess 
individuals’ response style regarding consistency across similar items within the same 
measure. The AQ has demonstrated good internal consistency, construct validity, and 
ecological validity (Buss & Warren, 2000).  
 Standardized AQ Scores were used to measure self-reported anger and 
aggression, with higher scores reflecting higher levels of trait anger. The INC score was 
used to assess for participants’ response style. The average time of administration was 
5.01 minutes (SD = 2.47 minutes). 
Texas Christian University Drug Screen (TCUDS II). The TCUDS II is a screen 
of substance use problems in incarcerated populations. It asks questions about 
individuals’ severity of substance use and dependence over the previous 12 months (or 
the 12 months before becoming incarcerated, if applicable) and is scored on a scale of 0 
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to 9, with scores higher than 3 indicating relatively severe substance use problems. The 
TCUDS II was developed specifically for use in incarcerated populations, and has 
demonstrated good concurrent validity with other established measures of substance 
abuse and dependence (Knight, Simpson, & Morey, 2002).  
TCUDS II scores were used in the current study to measure level of substance 
use, with higher scores reflecting higher levels of substance use. The TCUDS II score 
was coded from the institutional files of participants (see Procedure). 
2.2.2 Neuropsychological measures. Neuropsychological measures were 
included in this study if they (1) purport to evaluate specific subdomains of executive 
functioning, specifically impulsivity, attention, decision making, reversal learning, 
cognitive flexibility, or verbal fluency; (2) exhibit satisfactory psychometric properties, 
particularly within incarcerated samples; (3) are cost effective; and (4) are useful in 
differentiating between antisocial offender and comparison populations, as supported in 
the empirical literature. See Table 1 for a review of the neuropsychological assessment 
measures and scores, organized by domain. 
 Behavioral Assessment of the Dysexecutive Syndrome (BADS). The BADS 
(Wilson, Alderman, Burgess, Emslie, & Hodges, 1996) is a neuropsychological designed 
to measure behavioral performance within real-life situations requiring organization, 
planning, and complex problem solving. Individuals with deficits in executive 
functioning are conceptualized to have greater difficulties when carrying out these 
behaviors. The BADS consists of six standardized measures (see Table 2) scored based 
on a 4-point “profile” score, and summed to create a 24-point Profile Total score. General 
and age-based Standardized Scores are provided for the Profile Total score (M = 100, SD  
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Table 1 
Neuropsychological assessment measures and scores, organized by domain 
Measure General executive functioning Disinhibition Cognitive flexibility 
Verbal 
fluency Attention 
BADS Standardized score     
TMT Trails B score     
SDMT Written SDMT score     
PMT  Q score    
CWIT  
Inhibition 
Contrast; 
Inhibition 
Errors 
Inhibition/Switching 
Contrast (Combined 
Naming + Reading); 
Inhibition/Switching 
Contrast (Inhibition); 
Inhibition/Switching Errors 
  
FAS    Raw score  
Animals    Raw score  
Ruff 2 & 7     
Total 
Accuracy 
score 
Note. Animals = Animal Naming task; BADS = Behavioral Assessment of Dysexecutive Syndrome; CWIT 
= Color-Word Interference Test; FAS = FAS task; PMT = Porteus Maze Task; Ruff 2 & 7 = Ruff 2 & 7 
Selective Attention Test; SDMT = Symbol Digit Modalities Test; TMT = Trail Making Test. 
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Table 2 
Descriptions of BADS Tests 
Test Description Scoring 
Rule Shift Cards Test In the first trial, participants are required to respond 
“Yes” to a red card and “No” to a black card. In the 
second trial, participants must apply a new rule by 
responding “Yes” if the card shown is the same color 
as the card immediately before it, and “No” if it is a 
different color. This test requires rule acquisition and 
reversal learning. 
Time taken and 
number of errors on 
the second trial 
Action Program Test Participants are presented with several objects and 
instructed to complete a specific task under a set 
number of parameters. The task takes five steps to 
solve, and requires complex problem solving. 
Number of stages 
completed 
Key Search Participants are presented with a piece of paper 
containing a square in the middle and a small black 
dot below. They are then asked to draw a line, starting 
from the black dot, through the square “field” in such 
a way that they would find their “missing keys.” This 
test requires spatial planning ability. 
Time taken and 
efficiency of the 
search plan 
Temporal Judgment Participants are asked to respond to four questions 
requiring temporal judgments, ranging from several 
seconds (e.g., blowing up a balloon) to several years 
(e.g., lifespan of a dog). This test requires temporal 
estimation. 
General accuracy of 
the responses 
Zoo Map Test Participants are presented with a map of a zoo and 
instructed to indicate how they would visit a series of 
designated locations following certain rules. This test 
includes a high-demand trial (i.e., testing of planning 
abilities) and a low-demand trial (i.e., following 
instructions without error), and requires spatial 
planning ability. 
Sequence produced, 
number of errors, 
time taken 
Modified Six Elements 
Test 
Participants are presented with three tasks (describing 
an event, arithmetic, and picture naming) that are each 
subdivided into two parts (A and B). They are then 
asked to at least something from each of the six 
subtests within a 10-minute period, with the expressed 
rule to not do the two parts of the same task 
consecutively. This test requires complex problem 
solving. 
Number of tasks 
completed, number 
of tasks with rule 
breaks made, and 
time taken 
Note. Modified from Strauss et al. (2006), Table 8-4, p. 409. 
 
Neuropsychology and Violence Risk          39 
 
= 15), based on a normative sample of control comparisons. The BADS also includes a 
self-report measure of executive dysfunction, called the Dysexecutive Questionnaire (or 
DEX). Each item on the DEX is scored on a five-point Likert scale ranging from “Never” 
to “Very often,” and all items are summed to produce a DEX score. 
 The BADS has exhibited low test-retest reliability (potentially due to practice 
effects and the lack of “novelty;” Wilson et al., 1996) but does show some convergent 
validity with more traditional tests of executive functioning and high ecological validity 
(especially the DEX and Profile Total score; see Strauss, Sherman, & Spreen, 2006). The 
BADS has also demonstrated the ability to significantly discriminate between antisocial 
and comparison populations (d = .94, SE = .18; Ogilvie et al., 2011).  
Age-corrected Standardized Scores were used as a measure of general executive 
functioning, with lower scores reflecting higher impairment in executive functioning 
(Table 1). DEX scores were used as a self-report measure of general executive 
functioning, with higher scores reflecting higher self-reported impairment in executive 
functioning. The average time of administration was 37.74 minutes (SD = 6.33 minutes). 
 Porteus Maze Task (PMT). The PMT (Vineland Revision) is a paper-and-pencil 
measure consisting of mazes of increasing difficulty. The PMT produces a Test Age (TA) 
score based on the highest level of difficulty completed by participants, and a Qualitative 
(Q) score based on errors such as crossing lines, lifting the pencil off the paper, and 
changing directions. The PMT is a widely used measure of executive functioning (Rabin, 
Barr, & Burton, 2005), and has demonstrated good convergent validity with other tests of 
executive functioning and intelligence (Strauss et al., 2006). The Q score has 
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demonstrated the ability to significantly discriminate between antisocial and comparison 
populations (d = .71, SE = .03; Ogilvie et al., 2011).  
 Q scores were used to measure impulsivity, transformed such that lower scores 
reflected higher impairment in impulsivity (Table 1). The average time of administration 
was 13.86 minutes (SD = 5.29 minutes). 
Color-Word Interference Test (CWIT). The CWIT is a paper-and-pencil test that 
is part of the Delis-Kaplan Executive Function System (D-KEFS; Delis, Kaplan, & 
Kramer, 2001a), and is a modification of the traditional Stroop Test. The CWIT measures 
color naming (Condition1), color-word reading (Condition 2), inhibition of a rote 
response in favor of a novel behavior (Condition 3), and the ability to switch between 
competing rules in a timed condition (Condition 4). Age-stratified Standard Scores (M = 
10, SD = 3) are derived from the total time taken to complete each condition and the total 
number of errors (i.e., omission and commission) made on each condition. The CWIT has 
demonstrated good internal consistency, test-retest reliability, and convergent validity 
across age groups (Delis et al., 2001b), and similar tests (i.e., the Stroop Test) have 
shown the ability to significantly discriminate violent and nonviolent offender groups (d 
= .35, SE = .03; Ogilvie et al., 2011).  
Contrast Scaled Scores for Inhibition (Condition 3) controlling for Color Naming 
(Condition 1), and Standard Scores for Inhibition Errors (Condition 3) were used to 
measure impulsivity (Table 1), with lower scores reflecting higher impairment in 
impulsivity. Contrast Scaled Scores for Inhibition/Switching (Condition 4) controlling for 
Combined Reading + Naming (Conditions 1 and 2) and Inhibition (Condition 3), and 
Standard Scores for Inhibition/Switching Errors (Condition 4) were used to measure 
Neuropsychology and Violence Risk          41 
 
cognitive flexibility (Table 1), with lower scores reflecting higher impairment in 
cognitive flexibility. The average time of administration was 7.39 minutes (SD = 1.58 
minutes). 
Trail Making Test (TMT). The TMT (Reitan, 1955, 1958) is a paper-and-pencil 
test of a broad set of neuropsychological domains, namely attention, impulsivity, working 
memory, set shifting, and cognitive flexibility. Participants are asked to connect a series 
of scrambled numbered circles in ascending order in a timed condition (Trails A), and 
then to alternate between numbered and lettered circles in ascending order in a timed 
condition (Trails B). Completion times are used to produce a standardized score of 
performance. The TMT (particularly Trails B) is not well localized in terms of frontal 
lobe function or discrete domains of executive function (Strauss et al., 2006). The TMT is 
one of the most widely used neuropsychological measures of executive functioning 
(Rabin et al., 2005) and exhibits high internal consistency, test-retest reliability, and 
convergent validity (Strauss et al., 2006), as well as the ability to significantly 
discriminate violent and nonviolent offender groups (d = .36, SE = .03; Ogilvie et al., 
2011; see Morgan & Lilienfeld, 2000).  
Trails B scores were used as a measure of general executive functioning, 
transformed such that lower scores reflected higher impairment in executive functioning 
(Table 1). The average time of administration was 4.13 minutes (SD = 1.31 minutes). 
 Verbal fluency tasks. Verbal fluency tasks evaluate individuals’ ability to 
spontaneously produce words under restricted search conditions, typically beginning with 
the same letter (phonemic fluency) or in the same category (semantic fluency). The FAS 
task is an oral task of phonemic verbal fluency in a timed condition where individuals are 
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asked to provide as many words as possible beginning with the letters F, A, and S. The 
total number of admissible words across all three conditions are summed and compared 
to age- and education-stratified normative data to calculate a standardized FAS score. 
The Animal Naming task is an oral task of semantic verbal fluency in a timed condition 
where individuals are asked to provide as many types of animals as possible. The total 
number of admissible words are generally summed and compared to age- and education-
stratified normative data to calculate a standardized Animal Naming score. Verbal 
fluency tasks are widely used neuropsychological measures of executive functioning 
(Rabin et al., 2005) and have demonstrated high internal consistency and test-retest 
reliability (Tombaugh, Kozak, & Rees, 1999); good convergent validity with similar 
verbal fluency tasks and measures of verbal ability and executive functioning (Strauss et 
al., 2006); and the ability to significantly discriminate violent and nonviolent offender 
groups (d = .36, SE = .03; Ogilvie et al., 2011; see also Morgan & Lilienfeld, 2000).  
 FAS scores and Animal Naming scores were used to measure phonemic and 
semantic verbal fluency, respectively (Heaton, Miller, Taylor, & Grant, 2004) (Table 1), 
with lower scores reflecting higher impairment in verbal fluency. The average time of 
administration for FAS and Animal Naming was 6.18 minutes (SD = 0.88 minutes). 
  Ruff 2 & 7 Selective Attention Test (Ruff 2 & 7). The Ruff 2 & 7 (Ruff, 
Niemann, Allen, Farrow, & Wylie, 2002) is a paper-and-pencil task of sustained and 
selective visual attention. Individuals look across at an array of numeric (Controlled 
Search) and alphanumeric strings (Automatic Detection), and cross out certain targets 
(i.e., 2 and 7). Age- and education-matched normative data (i.e., t-scores) is available for 
the total number of correctly identified targets (Controlled Search Speed, Automatic 
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Detection Speed, Total Speed) and the number of targets correctly identified in relation to 
the number of possible targets (Controlled Search Accuracy, Automatic Detection 
Accuracy, Total Accuracy). The Ruff 2& 7 exhibits strong internal reliability (all r > 
0.80), very high test-retest reliability, and convergent validity with other measures of 
sustained and selective attention. Sustained attention is conceptualized to be strongly 
associated with impulsivity (Barkley, 1997), and sustained attention tasks have 
demonstrated the ability to significantly discriminate violent and nonviolent offender 
groups (e.g., Continuous Performance Task, d = .29, SE = .08; Ogilvie et al., 2011). 
 Standardized Total Accuracy scores were used to measure sustained attention 
(Table 1), with lower scores reflecting higher impairment in sustained attention. The 
average time of administration was 7.25 minutes (SD = 1.14 minutes). 
Symbol Digit Modalities Test (SDMT). The SDMT (Smith, 1991) requires 
matching written numbers to paired abstract symbols in a timed condition. The number of 
correct substitutions on the SDMT is used to calculate age- and education-based 
standardized scores for both written and oral administration. The SDMT is sensitive to 
general cognitive impairment (Smith, 1991) and exhibits strong convergent validity with 
tests of visual attention and general cognitive abilities (Strauss et al., 2006).  
Standard Written SDMT scores were used as a measure of general executive 
functioning (Table 1), with lower scores reflecting higher impairment in executive 
functioning. The average time of administration was 3.66 minutes (SD = 2.30 minutes). 
 2.2.3 Level of Service/Case Management Inventory (LS/CMI). The LS/CMI 
(Andrews et al., 2004) is a traditional VRA measure designed to assist in management 
and treatment planning for adults in criminal justice settings based on the Risk-Needs-
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Responsivity Model (see Introduction). The LS/CMI contains an actuarial measure of 
general risk/needs factors (Section 1) conceptualized to predict criminal behavior among 
incarcerated and community offenders. Additional sections based on risk/needs factors 
specific to the individual, institutional factors, and special responsivity considerations. 
Section 1 contains items related to criminal history, education and employment, family 
and marital issues, leisure and reaction activities, antisocial and prosocial companions, 
alcohol and drug problems, procriminal attitude and orientation, and antisocial pattern. 
Each subdomain is scored separately, and a combined Total Score is used to determine 
the individual’s risk of future criminal behavior based on various normative samples of 
incarcerated and community offenders.  
 The LS/CMI is a widely used VRA measure (Singh et al., 2014). The LS/CMI 
Section 1 Total Score has demonstrated high internal consistency, inter-rater and test-
retest reliabilities, retrospective and prospective validation, predictive validity, and 
concurrent validity with other VRA measures (Andrews et al., 2004). Meta-analyses have 
shown the LS/CMI (and its predecessor, the LSI-R) to have predictive validity regarding 
institutional misconduct, institutional violence, and general and violent recidivism 
(Campbell, French, & Gendreau, 2009; Otto & Douglas, 2009). 
 LS/CMI Section 1 Total Scores were used to measure risk of institutional 
misconduct.4 LS/CMI Section 1 Total Scores were coded from participants’ institutional 
files (see Procedure). 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
 4 When assessing predictive validity in risk assessment research, the validity of using total scores 
(e.g., LS/CMI Section 1 Total Score) may not equate to the validity of using categorical estimates (e.g., !!
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2.2.4 Outcome measure. The institutional outcome measure collected outcome 
data related to various types of institutional misconduct, namely institutional violence and 
program failure.5 Institutional outcome measure data were coded from participants’ 
institutional files (see Procedure). 
The institutional outcome measure for institutional violence in this study is based 
on the MacArthur Violence Risk Assessment Study (Monahan et al., 2001). Interviews 
and record review are used to determine if the participant has engaged in any of eight 
categories of behavior (see Procedure), including (a) pushing, grabbing, or shoving; (b) 
kicking, biting, or choking; (c) slapping; (d) throwing an object; (e) hitting with a fist or 
object; (f) sexual assault; (g) threatening with a weapon in hand; and (h) using a weapon. 
Behaviors are then classified into two categories of behavior: (a) violence, or aggressive 
behaviors that result in physical injury (i.e., ranging from bruises to death), sexual 
assaults, assaultive acts that involved the use of a weapon, or threats made with a weapon 
in hand; and (b) other aggressive acts, or aggressive behaviors that do not result in 
physical injury. The dichotomous presence/absence of violence (as defined above) was 
used to measure the outcome variable of violent behavior, based on record review and 
collateral interview. This method of identifying and classifying violent behavior is based !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Total LS/CMI Risk Level) (Singh, Desmarais, & Van Dorn, 2013). The predictive validity of both LS/CMI 
Section 1 Total Score and Total LS/CMI Risk Level will therefore be assessed in this study. 
 
 5 The institutional outcome measure also included participants’ history of juvenile arrests and 
dispositions (general and violent), adult arrests and convictions (general and violent), juvenile placements, 
adult incarcerations, breaches of community supervision (e.g., probation and parole violations), and 
institutional misconduct. The institutional outcome measure also included participants’ number of 
institutional merits, institutional demerits, program violations, and behavioral contracts accrued at Bo 
Robinson. These measures are not considered part of the current study and will not be discussed further. 
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on strong theoretical support (Monahan et al., 2001), and has been used as a violence 
outcome measure by many clinical research studies (see, e.g., Skeem & Mulvey, 2001). 
Participants were also coded based on their release status from Bo Robinson. 
Participants were released from Bo Robinson to a halfway house, probation, or the 
community (i.e., program completion); returned to prison due to administrative reasons 
(e.g., not deemed suitable for community release); or returned to prison due to a serious 
violation of program rules (i.e., program failure). As the incidence of institutional 
violence was deemed too low to use as a valid outcome measure, hypothesis testing was 
conducted using the incidence of program failure as the primary outcome measure. 
 2.2.5 Demographic questionnaire. A short demographic questionnaire assessed 
items related to participants’ age, gender identity, cultural identity, spoken languages, and 
level of education. Additional items screened for the inclusion and exclusion criteria for 
the study. The demographic questionnaire was administered aurally. The average time of 
administration was 2.30 minutes (SD = 1.02 minutes). 
2.3 Procedure 
Between February 2014 and April 2015, individuals arriving at Bo Robinson were 
randomly selected to be invited to participate in the current study. Random selection was 
accomplished using a random number generator and occurred in approximately weekly 
intervals, such that all individuals who arrived to Bo Robinson during the prior 7 days 
had an equal chance of being selected for invitation to participate. Individuals were 
provided a brief, standardized description of the study and asked if they were potentially 
interested in participating. Individuals interested in participating received a brief screen 
of inclusion and exclusion criteria to ensure eligibility for the study. Interested 
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individuals eligible to participate were scheduled for the next available assessment 
period. When individuals declined the invitation to participate or do not meet the 
eligibility criteria for the current study, the next randomly selected individual was invited 
and screened until an interested and eligible individual was scheduled. 
Session 1 began with informed consent. Individuals read the study consent form 
and had an opportunity to ask questions regarding the study and the consent form. 
Individuals were informed participation was voluntary, that participation in the study 
would have no impact on administrative or release decision-making, and that no material 
compensation would be provided for participation. Individuals completed a short verbal 
evaluation to assess their comprehension of the consent form (Protection of Human 
Subjects, 2009). As the consent form was written at a 5th grade reading level, the verbal 
evaluation served as a pre-consent screen for the exclusion criterion related to 
comprehending spoken English. If individuals wished to participate in the study and 
demonstrated a sufficient understanding of the consent form, they were asked to sign and 
date the consent form to demonstrate their voluntary participation. 
 Participants were next administered the demographic questionnaire verbally to 
obtain demographic information, ensure all other inclusion and exclusion criteria were 
met, and establish rapport between the researcher and participant. The Word Reading 
subtest of the WRAT4 was then administered to screen for the exclusion criterion related 
to comprehending written English. Participants who met inclusion and exclusion criteria 
were next administered the remaining Session 1 measures in a randomized order (see 
Table 3). Randomization was accomplished using a random number generator, and was 
implemented to ensure confounds related to participant motivation, reactivity, and  
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Table 3 
Measures administered, organized by source 
Session 1  Session 2  Record review 
Demographic 
questionnaire  WASI-II
a  LS/CMIc 
WRAT4  BAARS-IVa  TCUDSc 
BDI-IIa  SCID-IIa  Outcome measured 
OSU TBI-IDa  TriPMa   
BADSa  AQa   
PMTa     
CWITa     
FASa,b     
Animalsa,b     
TMTa     
Ruff 2 & 7a     
SDMTa     
Note. Animal Naming = Animal Naming Task; AQ = Aggression Questionnaire; BAARS-IV = Barkley 
Adult ADHD Rating Scale; BADS = Behavioral Assessment of the Dysexecutive Syndrome; BDI-II = 
Beck Depression Inventory; CWIT = Color-Word Interference Test; FAS = FAS Task; LS/CMI = Level of 
Service/Case Management Inventory; OSU TBI-ID = Ohio State University Traumatic Brain Injury 
Identification Method; PMT = Porteus Maze Task; Ruff 2 & 7 = Ruff 2 & 7 Selective Attention Test; 
SCID-II = Structured Clinical Interview for DSM-IV Axis II Personality Disorders; SDMT = Symbol Digit 
Modalities Test; TCUDS = Texas Christian University Drug Screen; TMT = Trail Making Test; TriPM = 
Triarchic Psychopathy Measure; WASI-II = Wechsler Abbreviated Scale of Intelligence; WRAT4 = Wide 
Range Achievement Test. 
a Randomized order. 
b Measures randomized together. 
c Measures completed by Bo Robinson staff. 
d Assessed via record review and collateral interview. 
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withdrawal were be balanced across Session 1 measures. Participant motivation during 
Session 1 was also assessed through behavioral observation. Following the completion of 
Session 1, researchers worked with participants to schedule Session 2. 
 Session 2 occurred an average of 6.96 days (SD = 7.59 days, range = 0-49 days) 
after Session 1. Session 2 began with a verbal reminder of informed consent. If they 
wished to participate in the study they were asked to sign and date a form demonstrating 
their continued voluntary participation. Participants then completed the Session 2 
measures (also in randomized order; see Table 3). At the end of Session 2, participants 
were be debriefed about the aims of the study and thanked for their participation.  
 Individuals were released from Bo Robinson an average of 79.93 days (SD = 
22.91 days) after they arrived. After participants were released from Bo Robinson, 
researchers reviewed their institutional files to code their LS/CMI Section 1 score and 
TCUDS score (Table 3). Bo Robinson staff complete the LS/CMI and TCUDS for all 
incoming individuals as part of a standard intake evaluation. It is institutional policy that 
this evaluation occurs within 2 weeks of entry. Researchers coded the institutional 
outcome measure through a review of institutional files and collateral interviews with 
participants’ treatment counselors at Bo Robinson. Treatment counselors were selected 
for collateral interview based on their experience with participants across a variety of 
settings within Bo Robinson. Regarding violence, researchers reviewed all reported 
violent behaviors and determined whether they represented separate incidents or occurred 
during the same event; if multiple relevant behaviors occurred during the same event, 
only the most serious violent behavior occurring during the event was coded. 
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Chapter 3: Results 
3.1 Preliminary analyses 
 Descriptive statistics were analyzed for all relevant variables. Descriptive 
statistics for demographic items have been previously presented (see Sample). 
Descriptive statistics for the remaining measures are presented below. 
 Table 4 presents descriptive statistics for several relevant screening measures.6 
Further, based on the BAARS scoring criteria, a majority of participants was unlikely to 
meet diagnostic criteria for ADHD (n = 87, or 92%) and a minority was likely to meet 
diagnostic criteria (n = 2, or 2%) (scores were not available for n = 6 participants, or 6%). 
Based on the OSU TBI-ID, the majority of participants reported a probable history of 
TBI (n = 69, or 73%) and a minority reported an improbable history of TBI (n = 26, 
27%). Those reporting a probable history of TBI reported possible mild TBI (n = 22, or 
23%), mild TBI (n = 29, or 31%), moderate TBI (n = 11, or 12%), or severe TBI (n = 7, 
or 7%). Based on the SCID scoring criteria, a majority of participants was unlikely to 
meet diagnostic criteria for APD (n = 63, or 66%) and a minority was likely to meet 
diagnostic criteria (n = 26, or 27%) (scores were not available for n = 6 participants, or 
6%). Based on the WASI, there appeared to be a significant difference between 
participants’ performance on measures of verbal (Vocabulary) and nonverbal intelligence 
(Matrix Reasoning), t(88) = -3.15, p = .002, d = 0.38 (see Table 4 for descriptive data). !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
 6 BDI-II total scores demonstrated statistically significant correlations with several 
neuropsychological measures, including BADS (r = -0.30, p = 0.004, r2 = 0.09), DEX (r = 0.38, p < 0.001, 
r2 = 0.14), PMT (r = -0.21, p = 0.049, r2 = 0.04), and CWIT Inhibition/Switching Contrast (Inhibition) (r = 
0.24, p = 0.044, r2 = 0.06). Due to the small effect sizes demonstrated between depression and 
neuropsychological performance, BDI-II total scores were not included as covariates in further analyses. 
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Table 4 
Descriptive statistics, for screening measures 
Measure n Median Mean SD Skewness (SE) Kurtosis (SE) Normalitya 
BDI-II 93 9 10.25 6.63 0.96 (0.25) 1.48 (0.50) 0.001** 
AQb 85 59 62.93 16.19 1.16 (0.26) 1.65 (0.52) < 0.001*** 
BAARS-IV 89 22 23.84 6.90 1.02 (0.26) 3.15 (0.51) < 0.001*** 
OSU TBI-ID 95 1 0.83 1.48 2.90 (0.25) 12.88 (0.49) < 0.001*** 
TriPM        
Boldness 87 27 28.28 5.00 0.61 (0.26) 0.23 (0.51) 0.033* 
Meanness 87 41 38.72 7.43 -1.52 (0.26) 2.89 (0.51) < 0.001*** 
Disinhibition 88 33 32.81 10.23 -0.04 (0.26) -0.31 (0.51) 0.535 
Total 86 102 99.41 16.86 -0.37 (0.26) 0.25 (0.51) 0.417 
WASI-II        
Vocabulary 89 44 43.30 8.51 -0.61 (0.26) 0.12 (0.51) 0.018* 
Matrix Reasoning 89 48 46.40 7.79 -0.60 (0.26) -0.22 (0.51) 0.002** 
FSIQ-2 89 93 91.10 11.30 -0.59 (0.26) -0.04 (0.51) 0.010* 
TCUDS 95 0 1.68 2.79 1.64 (0.25) 1.39 (0.49) < 0.001*** 
Note. AQ = Aggression Questionnaire; BAARS-IV = Barkley Adult ADHD Rating Scale; BDI-II = Beck 
Depression Inventory; OSU TBI-ID = Ohio State University Traumatic Brain Injury Identification Method; 
TCUDS = Texas Christian University Drug Screen; TriPM = Triarchic Psychopathy Measure; WASI-II = 
Wechsler Abbreviated Scale of Intelligence; WRAT4 = Wide Range Achievement Test.*p < 0.05. **p < 
0.01. ***p < 0.001. 
a Based on Shapiro-Wilk test of normality. 
b Excludes those with inconsistent data (n = 5) and those with incomplete data (n = 5). 
c Lifetime prevalence of TBI. 
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Further analyses will therefore assess standardized scores for Vocabulary, Matrix 
Reasoning, and FSIQ-2 composite, separately. 
 Table 5 presents descriptive statistics for the relevant neuropsychological 
measures. To inform clinical decision-making in forensic and neuropsychological 
assessment, Table 6 presents the proportion of the study sample performing in the 
significant impairment range relative to normative data, based on several clinically 
relevant criterion values (i.e., z < -1.0, -1.5, and -2.0). 
 To investigate the performance of the study sample relative to extant normative 
data, a series of significance tests (one-sample t-tests) and effect size calculations 
(Cohen’s d) were performed whereby the study sample was compared against normative 
data for the screening and neuropsychological measures. Table 7 presents the results of 
these analyses, with lower scores in the sample being represented by positive effect sizes. 
 The average LS/CMI Total Score for the study sample was 22.11 (SD  = 5.53, 
Median = 24, skewness (SE) = -0.70 (0.25), kurtosis (SE) = 0.26 (0.49)). A significance 
test (one-sample t-test) and effect size calculation (Cohen’s d) were performed whereby 
the study sample was compared against relative normative data for the LS/CMI (Andrews 
et al., 2004, Table 4.3, p. 98). Compared to the average LS/CMI Total Score for United 
States male inmates (M = 26.29, SD = 7.64), average LS/CMI Total Score appeared 
significantly lower for the study sample, t(94) = -7.38, p < 0.001, d = 0.63.  
 Table 8 presents the frequency of each Total LS/CMI Risk Level (i.e., categorical 
estimates) for the study sample and normative sample of United States male inmates 
(Andrews et al., 2004, Table 4.7, p. 101). A Chi-square goodness-of-fit test demonstrated 
there was a significant difference in the proportion of the study sample at each Total  
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Table 5 
Descriptive statistics, for neuropsychological measures 
Measure n Median Mean SD Skewness (SE) Kurtosis (SE) Normalitya 
BADS 94 82 81.59 14.72 -0.20 (0.25) -0.39 (0.49) 0.21 
DEX 95 15.00 15.33 9.16 0.42  (0.25) -0.38 (0.49) 0.04* 
PMT 95 3.00 3.79 3.05 0.89 (0.25) 0.23 (0.49) < 0.001*** 
CWIT        
Inhibition Contrast 91 11.00 10.51 2.63 -0.14 (0.25) 0.24 (0.50) 0.117 
Inhibition/Switching 
Contrast: Naming+ 
Reading 
92 9.00 8.79 3.10 -0.25 (0.25) -0.40 (0.50) 0.061 
Inhibition/Switching 
Contrast: Inhibition 91 9.00 8.49 3.22 -0.28 (0.25) 0.68 (0.50) < 0.001*** 
Inhibition Errors 92 9.00 8.27 3.31 -0.83 (0.25) -0.18 (0.50) < 0.001*** 
Inhibition/Switching 
Errors 91 10.00 8.63 3.40 -1.00 (0.25) 0.06 (0.50) < 0.001*** 
TMT 93 72.00 82.66 40.29 2.53 (0.25) 8.61 (0.50) < 0.001*** 
FAS 95 39.00 39.20 12.52 0.32 (0.25) 1.19 (0.49) 0.24 
Animals 94 19.00 19.90 4.82 0.68 (0.25) 0.74 (0.49) 0.02* 
Ruff 2 & 7 92 52.00 50.24 7.14 -1.33 (0.25) 2.63 (0.50) < 0.001*** 
SDMT 95 48.00 46.96 8.01 -0.29 (0.25) 0.30 (0.49) 0.07 
Note. Animals = Animal Naming task; BADS = Behavioral Assessment of Dysexecutive Syndrome; CWIT 
= Color-Word Interference Test; DEX = Dysexecutive Questionnaire; FAS = FAS task; PMT = Porteus 
Maze Task; Ruff 2&7 = Ruff 2 & 7 Selective Attention Test; SDMT = Symbol Digit Modalities Test; TMT 
= Trail Making Test. *p < 0.05. ***p < 0.001. 
a Based on Shapiro-Wilk test of normality. 
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Table 6 
Proportion of study sample demonstrating impairment on neuropsychological measures 
Measure n z < 1.0 (%) z < 1.5 (%) z < 2.0 (%) 
BADS 94 51 (54) 33 (35) 22 (23) 
CWIT     
Inhibition Contrast: Naming 91 13 (14) 4 (4) 1 (1) 
Inhibition/Switching Contrast: Naming+Reading 92 28 (30) 15 (16) 11 (12) 
Inhibition/Switching Contrast: Inhibition 91 26 (29) 17 (19) 15 (16) 
Inhibition Errors 92 31 (34) 17 (18) 12 (13) 
Inhibition/Switching Errors 91 26 (29) 14 (15) 13 (14) 
TMT 93 54 (58) 45 (48) 37 (40) 
FAS 95 20 (21) 9 (9) 5 (5) 
Animals 94 18 (19) 8 (9) 4 (4) 
Ruff 2 & 7 92 9 (11) 3 (3) 1 (1) 
SDMT 95 35 (37) 18 (19) 8 (8) 
Note. Animals = Animal Naming task; BADS = Behavioral Assessment of Dysexecutive Syndrome; CWIT 
= Color-Word Interference Test; FAS = FAS task; Ruff 2&7 = Ruff 2 & 7 Selective Attention Test; SDMT 
= Symbol Digit Modalities Test; TMT = Trail Making Test. 
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Table 7 
Differences on neuropsychological measures between the study sample and normative data  
Measure n Study sample Normative sample Significance test Effect size 
  M SD M SD t df p d 
BADS          
Profile Score (Control) 94 15.02 2.84 18.05 3.05 -10.33 93 < 0.001*** 1.03 
Profile Score (Patient) 94 15.02 2.84 14.03 4.73 3.38 93 0.001** -0.25 
Standardized Score  94 81.59 14.72 100 15 -12.13 93 < 0.001*** 1.24 
DEX 95 15.32 9.16 27.21 14.48 -12.64 94 < 0.001*** 0.98 
CWIT          
Inhibition Contrast 91 10.51 2.63 10 3 1.83 90 0.071 -0.18 
Inhibition/Switching Contrast: 
Naming + Reading 92 8.79 3.10 10 3 -3.74 91 < 0.001*** 0.40 
Inhibition/Switching Contrast: 
Inhibition 91 8.49 3.22 10 3 -4.47 90 < 0.001*** 0.49 
Inhibition Errors 92 8.27 3.31 10 3 -5.01 91 < 0.001*** 0.55 
Inhibition/Switching Errors 91 8.63 3.40 10 3 -3.86 90 < 0.001*** 0.43 
(Table continues)  
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Table 7 (cont.) 
Differences on neuropsychological measures between the study sample and normative data  
Measure n Study sample Normative sample Significance test Effect size 
  M SD M SD t df p d 
TMTa          
Ages 18-24 27 77.96 40.16 48.97 12.69 3.75 26 0.001** -0.97 
Ages 25-34 26 75.62 23.77 50.68 12.36 5.35 25 < 0.001*** -1.32 
Ages 35-44 25 75.28 22.32 58.46 16.41 3.77 24 0.001** -0.86 
Ages 45-54 10 95.70 31.34 63.76 14.42 3.22 9 0.010* -1.31 
FASb          
Education 9-12 72 39.90 12.88 40.50 10.70 -0.39 71 0.695 0.05 
Education 13-21 17 40.12 8.96 44.70 11.20 -2.11 16 0.051 0.45 
Animalsc          
Education 9-12 72 19.68 4.78 19.80 4.2 -0.21 71 0.833 0.02 
Education 13-21 17 21.47 5.17 21.90 5.4 -0.34 16 0.737 0.08 
Ruff 2 & 7 92 50.23 7.14 50.00 10 0.32 91 0.749 -0.03 
(Table continues)  
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Table 7 (cont.) 
Differences on neuropsychological measures between the study sample and normative data  
Measure n Study sample Normative sample Significance test Effect size 
  M SD M SD t df p d 
SDMTd          
Education 12 or Less          
Ages 18-24 25 49.64 8.67 54.40 8.31 -2.75 24 0.011* 0.56 
Ages 25-34 21 48.52 7.30 53.30 7.98 -3.00 20 0.007** 0.63 
Ages 35-44 22 45.00 7.08 51.50 8.03 -4.31 21 < 0.001*** 0.86 
Ages 45-54 5 41.80 9.36 47.26 9.56 -1.30 4 0.26 0.58 
Ages 55-64 5 38.40 8.88 42.80 8.08 -1.11 4 0.33 0.52 
Education 13 or More          
Ages 25-34 5 50.00 4.30 57.72 9.08 -4.01 4 0.016* 1.09 
Ages 35-44 4 50.75 2.99 54.20 11.17 -2.31 3 0.10 0.42 
Ages 45-54 5 44.00 9.17 52.27 8.48 -2.02 4 0.11 0.94 
Note. Animals = Animal Naming task; BADS = Behavioral Assessment of Dysexecutive Syndrome; CWIT = Color-Word Interference Test; DEX = 
Dysexecutive Questionnaire; FAS = FAS task; PMT = Porteus Maze Task; Ruff 2&7 = Ruff 2 & 7 Selective Attention Test; SDMT = Symbol Digit Modalities 
Test; TMT = Trail Making Test. *p < 0.05. **p < 0.01. ***p < 0.001. Bold signifies Cohen’s d > 0.30. 
a Comparisons for Ages 55-59 excluded due to low sample size (n = 2). Comparisons for Ages 60-64 excluded due to low sample size (n = 3). 
b Comparisons for Ages 16-59 (Education 8 or less) excluded due to low sample size (n = 3). Comparisons for Ages 60-79 (all Education levels) excluded due to 
low sample size (n = 3). 
c Comparisons for Ages 16-59 (Education 8 or less) excluded due to lack of normative data. Comparisons for Ages 60-79 (all Education levels) excluded due to 
low sample size (n = 3). 
d Comparisons for Ages 18-24 (Education 13 or greater) excluded due to low sample size (n = 3).
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Table 8 
Proportion of each Total LS/CMI Risk Level for the study sample and normative data  
Total LS/CMI Risk Level Study sample (n = 95) Normative sample (N = 15,361) 
 n %a n % 
Very Low 0 0 29 0.2 
Low 6 6 339 2.2 
Medium 17 18 2,393 15.6 
High 65 68 6,530 42.5 
Very High 7 7 6,070 39.5 
a Percentages do not equal 100% due to rounding.  
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LS/CMI Risk Level as compared to normative data for the LS/CMI Risk Levels for 
United States male inmates, χ2 (3, n = 95) = 47.39, p < 0.001, Cramér’s V = 0.71. 
 The institutional outcome measure collected data related to institutional violence 
and program failure. A majority of participants did not display violent behavior (n = 94, 
or 99%). One participant displayed aggressive behaviors that resulted in physical injury 
(i.e., violence; n = 1, or 1%), and no participants displayed aggressive behaviors that did 
not result in physical injury (i.e., other aggressive acts; n = 0). A majority of participants 
was released to a halfway house (n = 73, or 77%); one participant was released to parole 
(1%), five participants were released directly to the community (5%); and seven 
participants were returned to prison due to administrative reasons (7%). Finally, a 
minority of participants was returned to prison due to a serious violation of program rules 
(i.e., program failure) (n = 9, or 9%). A series of significance tests (independent-sample t-
tests) and effect size calculations (Cohen’s d) was performed whereby the descriptive 
data for neuropsychological and screening measures for participants in the program 
failure group were compared against that of all other participants. Table 9 presents the 
results of the analyses for the screening measures and Table 10 for the 
neuropsychological measures, with lower scores in the program failure group being 
represented by positive effect sizes. 
3.2 Hypothesis testing 
 Inferential statistics were conducted using the standardized scores calculated from 
the study sample (i.e., z-scores) for the variables noted in the Measures section. Due to 
the low incidence of violence in the sample (n = 1, or 1%), hypothesis testing was 
performed using incidence of return to prison due to a serious violation of program rules  
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Table 9 
Differences between participants in the program failure group and all other participants, 
on screening measures 
Measure Program failure (n = 9) 
All other 
(n = 86) Significance test 
Effect 
size 
 M SD M SD t df p d 
BDI-II 8.67 5.02 10.42 6.78 0.75 91 0.46 0.29 
AQa 48.86 7.90 47.08 7.79 -0.58 83 0.57 -0.23 
BAARS-IV 24.43 7.93 23.79 6.85 -0.23 87 0.82 -0.09 
OSU TBI-ID 1.44 2.51 0.77 1.00 -0.80 8.27b 0.44 -0.35 
TriPM         
Boldness 29.71 4.64 28.15 5.04 -0.79 85 0.43 -0.32 
Meanness 37.00 5.66 38.88 7.58 0.64 85 0.53 0.28 
Disinhibition 28.57 9.36 33.19 10.27 1.15 86 0.26 0.69 
Total 95.29 15.29 99.77 17.03 0.67 84 0.50 0.28 
WASI-II         
Vocabulary 42.71 9.60 43.35 8.47 0.19 87 0.85 0.07 
Matrix Reasoning 47.14 6.72 46.34 7.91 -0.26 87 0.80 -0.11 
FSIQ-2 91.14 12.31 91.10 11.29 -0.10 87 0.99 -0.003 
TCUDS 4.56 3.40 1.38 2.56 -3.43 93 < 0.001*** -1.06 
Note. AQ = Aggression Questionnaire; BAARS-IV = Barkley Adult ADHD Rating Scale; BDI-II = Beck 
Depression Inventory; OSU TBI-ID = Ohio State University Traumatic Brain Injury Identification Method; 
TCUDS = Texas Christian University Drug Screen; TriPM = Triarchic Psychopathy Measure; WASI-II = 
Wechsler Abbreviated Scale of Intelligence; WRAT4 = Wide Range Achievement Test. ***p < 0.001. 
Bold signifies Cohen’s d > 0.30. 
a Excludes those with inconsistent data (n = 5) and those with incomplete data (n = 5). 
b Equal variances not assumed.  
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Table 10 
Differences between participants in the program failure group and all other participants, 
on neuropsychological measures 
Measure Program failure (n = 9) 
All other 
(n = 86) Significance test 
Effect 
size 
Comparison 
effect sizea 
 M SD M SD t df p d d 
BADS 89.78 14.33 80.72 14.57 -1.78 92 0.08 -0.63 0.94 
PMT 3.78 4.38 3.79 2.91 0.01 93 0.99 0.003 0.71 
CWIT          
Inhibition 
Contrast 8.67 2.55 10.71 2.58 2.26 89 0.03* 0.80  
Inhibition/ 
Switching 
Contrast: 
Naming + 
Reading 
6.22 3.31 9.07 2.96 2.71 90 0.008** 0.91  
Inhibition/ 
Switching 
Contrast: 
Inhibition 
7.22 2.77 8.63 3.25 1.25 89 0.21 0.47  
Inhibition 
Errors 6.78 3.53 8.43 3.27 1.43 90 0.16 0.48  
Inhibition/ 
Switching 
Errors 
8.67 2.87 8.62 3.47 -0.04 89 0.97 -0.02  
TMT 81.89 32.10 82.74 41.23 0.06 91 0.95 0.02 0.38 
FAS 37.22 13.26 39.41 12.51 0.50 93 0.62 0.17 0.36 
Animals 20.33 4.36 19.86 4.89 -0.28 92 0.78 -0.10  
Ruff Total 
Accuracy 44.56 11.14 50.86 6.37 1.67 8.58
b 0.13 0.69  
SDMT 51.11 10.25 46.52 7.68 -1.31 93 0.10 -0.51  
Note. Animals = Animal Naming task; BADS = Behavioral Assessment of Dysexecutive Syndrome; CWIT 
= Color-Word Interference Test; DEX = Dysexecutive Questionnaire; FAS = FAS task; PMT = Porteus 
Maze Task; Ruff 2&7 = Ruff 2 & 7 Selective Attention Test; SDMT = Symbol Digit Modalities Test; TMT 
= Trail Making Test. *p < 0.05. **p < 0.01. Bold signifies Cohen’s d > 0.30. 
a From Ogilvie, Table 2, pp. 1084-1085. 
b Equal variances not assumed 
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(i.e., program failure; n = 9, or 9%) as the primary outcome of institutional misconduct 
(versus any other release classification, n = 86, or 91%). 
3.2.1 Hypothesis 1. Impairments in executive functioning will significantly 
predict institutional misconduct, such that increasing impairment on measures of 
executive functioning will significantly predict the incidence of institutional misconduct. 
Receiver operating characteristics (ROC) analyses (Mossman, 1994) were 
conducted to test Hypothesis 1, in which the incidence of program failure was predicted 
by each executive functioning measure independently.7,8 The curve derived through ROC 
analyses represents the plot of the true positive rate (sensitivity) against the false positive 
rate (1-specificity) for every possible cut-off threshold on an instrument (Singh et al., 
2013). The area under the curve (AUC) derived from ROC analyses is considered the 
standard statistical method of assessing predictive validity within risk assessment 
research (Rice & Harris, 1995; Singh et al., 2013). The benefits of using AUC as the 
performance indicator of predictive validity in the current study are the independence of 
AUC from the base rate of the outcome behavior, the lack of reliance of AUC on specific 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
 7 An exploratory factor analysis (EFA) was conducted to investigate the underlying dimensions of 
the executive functioning measures to use in hypothesis testing. Specifically, EFA was conducted to 
investigate underlying dimensions among executive functioning measures to create (a) domain composite 
scores of executive functioning composed of all variables selected for that domain, and/or (b) a general 
composite score of executive functioning composed of all variables selected for the domains of executive 
functioning. Due to a variety of statistical (i.e., lack of sampling adequacy, facets loading on multiple 
factors) and logistical obstacles (i.e., factors lacking theoretical or ecological validity), the data in the 
current study were deemed unsuitable for EFA. Thus, each executive functioning measure will be analyzed 
independently throughout hypothesis testing. 
 
 8 Correlation analyses are a well known but less informative performance indicator of predictive 
validity (Rice & Harris, 2005); correlation coefficients will nonetheless be presented here to provide a more 
familiar heuristic of predictive validity, and to demonstrate the direction of the presented relationships 
between study measure and the outcome measure of program failure. 
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cut-off threshold, and the frequency with which AUC is used in the risk assessment 
literature (Rice & Harris, 1995; Singh et al., 2013). In the current study, AUC is defined 
as the probability that a randomly selected individual who committed institutional 
misconduct (i.e., program failure) will have received a higher risk classification on the 
measure than a randomly selected individual who did not. Given the variability in 
benchmarks used to interpret AUC magnitudes (Singh et al., 2013), all AUC values 
above 0.70 were considered large enough to warrant further interpretation and analysis. 
Table 11 presents the results from ROC analyses in which the incidence of 
program failure was predicted by each neuropsychological measure independently. CWIT 
Inhibition Contrast and CWIT Inhibition/Switching Contrast (Naming + Reading) were 
significant and in the expected direction (i.e., lower scores indicated more positive test). 
However, the majority of the neuropsychological measures did not demonstrate 
significant predictive validity for program failure (all AUCs < 0.70, p’s > 0.05).  
Results appear to partially support Hypothesis 1. Increasing impairment on CWIT 
Inhibition Contrast and CWIT Inhibition/Switching Contrast (Naming + Reading) 
demonstrated significant predictive validity for program failure; however, the majority of 
the measures of executive functioning did not demonstrate significant predictive validity 
for program failure. Only those executive functioning measures that demonstrated 
significant predictive validity (i.e., CWIT Inhibition Contrast and CWIT Inhibition/ 
Switching Contrast: Naming + Reading) are included in further analyses. 
 3.2.2 Hypothesis 2. Impairments in executive functioning will significantly 
predict institutional misconduct even after including the covariates of age, intelligence, 
ADHD, TBI, trait anger, APD, psychopathy, and substance use. 
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Table 11 
Predictive validity for program failure, of neuropsychological measures 
Measure rpb r2 AUC (SE) 95% CI 
BADSa 0.18* 0.03 0.69 (0.10) 0.51-0.88 
PMT 0.001 0.000001 0.43 (0.12) 0.20-0.66 
CWIT     
Inhibition Contrast -0.23* 0.05 0.71* (0.09) 0.53-0.89 
Inhibition/Switching Contrast: Naming+Reading -0.28** 0.08 0.74* (0.10) 0.55-0.93 
Inhibition/Switching Contrast: Inhibition -0.13 0.02 0.68 (0.09) 0.51-0.85 
Inhibition Errors -0.15 0.02 0.64 (0.09) 0.47-0.81 
Inhibition/Switching Errors -0.004 0.00002 0.52 (0.09) 0.34-0.70 
TMT -0.01 0.0001 0.52 (0.12) 0.30-0.74 
FAS -0.05 0.003 0.58 (0.09) 0.39-0.76 
Animals 0.03 0.001 0.47 (0.10) 0.27-0.67 
Ruff Total Accuracy -0.26** 0.07 0.69 (0.08) 0.53-0.85 
SDMT 0.17 0.03 0.35 (0.10) 0.16-0.55 
Note. Animals = Animal Naming task; BADS = Behavioral Assessment of Dysexecutive Syndrome; CWIT 
= Color-Word Interference Test; DEX = Dysexecutive Questionnaire; FAS = FAS task; PMT = Porteus 
Maze Task; Ruff 2&7 = Ruff 2 & 7 Selective Attention Test; SDMT = Symbol Digit Modalities Test; TMT 
= Trail Making Test. Point-biserial correlation coefficients (one-tailed). *p < 0.05. **p < 0.01. Bold 
signifies Cohen’s d > 0.30.  
a Results opposite of hypothesized direction (higher score = higher outcome). 
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ROC analyses and regression analyses were conducted to test Hypothesis 2. First, 
ROC analyses were performed, and the AUC performance indicator was used to assess 
the predictive validity of the covariate measures for program failure. A series of linear 
regression analyses was then performed predicting relevant measure a (dependent 
variable) using relevant measure b (independent variable) to obtain, generally, the 
independent variance of relevant measure a (dependent variable) beyond that explained 
by relevant measure b (independent variable) (i.e., standardized residuals) (Buffington-
Vollum, Edens, Johnson, & Johnson, 2002; Edens, Skeem, & Douglas, 2006). ROC 
analyses were then performed using these standardized residuals, and the AUC 
performance indicator was used to assess the predictive validity of relevant measures for 
program failure independent of the influence of other relevant measures (i.e., incremental 
validity). 
 Table 12 presents the results from ROC analyses in which the incidence of 
program failure was predicted by age and relevant screening measures, independently. 
The AUCs for age and TCUDS were significant and in the expected direction (i.e., lower 
age indicated more positive test, and higher TCUDS score indicated more positive test). 
However, the majority of the covariate measures did not demonstrate significant 
predictive validity for program failure (AUCs < 0.70, p’s > 0.05). Only those covariate 
measures that demonstrated significant predictive validity for program failure (i.e., age 
and TCUDS) are included in further analyses. 
A linear regression analysis was performed predicting CWIT Inhibition Contrast 
using age. The standardized residuals from this analysis are conceptualized to represent 
the independent variance of CWIT Inhibition Contrast beyond that explained by age.  
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Table 12 
Predictive validity for program failure, of age and screening measures 
 r† r2 AUC (SE) 95% CI 
Age -0.30** 0.09 0.85*** (0.05) 0.75-0.94 
BDI-II -0.08 0.01 0.60 (0.11) 0.38-0.81 
AQa 0.06 0.003 0.57 (0.12) 0.34-0.80 
BAARS-IV 0.03 0.001 0.48 (0.13) 0.23-0.73 
OSU TBI-IDb 0.16 0.03 0.64 (0.09) 0.46-0.83 
SCID-II -0.004c 0.00002 0.50 (0.11) 0.27-0.72 
TriPM     
Boldness 0.09 0.01 0.61 (0.12) 0.39-0.84 
Meanness -0.07 0.005 0.37 (0.10) 0.18-0.56 
Disinhibition -0.12 0.01 0.37 (0.11) 0.16-0.58 
Total -0.07 0.005 0.43 (0.11) 0.22-0.64 
WASI-II     
Vocabulary -0.02 0.0004 0.51 (0.12) 0.29-0.74 
Matrix Reasoning 0.03 0.0009 0.48 (0.10) 0.28-0.68 
FSIQ-2 0.001 0.000001 0.48 (0.11) 0.27-0.70 
TCUDS 0.34*** 0.12 0.80** (0.07) 0.65-0.95 
Note. AQ = Aggression Questionnaire; BAARS-IV = Barkley Adult ADHD Rating Scale; BDI-II = Beck 
Depression Inventory; OSU TBI-ID = Ohio State University Traumatic Brain Injury Identification Method; 
TCUDS = Texas Christian University Drug Screen; TriPM = Triarchic Psychopathy Measure; WASI-II = 
Wechsler Abbreviated Scale of Intelligence; WRAT4 = Wide Range Achievement Test. † Point-biserial 
correlation coefficients (one-tailed), unless otherwise stated. **p < 0.01. ***p < 0.001. Bold signifies 
Cohen’s d > 0.30.  
b Excludes those with inconsistent data (n = 5) and those with incomplete data (n = 5). 
c Lifetime prevalence of TBI. 
c Phi coefficient (one-tailed).  
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ROC analyses were performed using these standardized residuals to predict program 
failure. CWIT Inhibition Contrast no longer demonstrated significant predictive validity 
for program failure (AUC = 0.66, SE = 0.10, p = 0.12, 95% CI = 0.46-0.86), independent 
of participants’ age. Similar results were obtained for CWIT Inhibition/Switching 
Contrast (Naming + Reading) (AUC = 0.68, SE = 0.10, p = 0.00, 95% CI = 0.48-0.88). 
Similar linear regression analyses were performed predicting CWIT Inhibition 
Contrast and CWIT Inhibition/Switching Contrast (Naming + Reading) using TCUDS 
score. ROC analyses were performed using these standardized residuals to predict 
program failure. CWIT Inhibition Contrast (AUC = 0.74, SE = 0.09, p = 0.017, 95% CI = 
0.58-0.91) and CWIT Inhibition/Switching Contrast (Naming + Reading) (AUC = 0.80, 
SE = 0.08, p = 0.003, 95% CI = 0.65-0.96) continued to demonstrate significant 
predictive validity for program failure, independent of TCUDS score. 
Results appear to partially support Hypothesis 2. Higher scores on the TCUDS 
and lower participant age demonstrated significant predictive validity for program failure; 
however, the majority of the covariate measures did not demonstrate significant 
predictive validity for program failure. Increasing impairment on CWIT Inhibition 
Contrast and CWIT Inhibition/Switching Contrast (Naming + Reading) continued to 
demonstrate significant predictive validity for program failure, independent of substance 
use. No neuropsychological measure that demonstrated significant predictive validity for 
program failure continued to do so independent of participants’ age.  
3.2.3 Hypothesis 3. Impairments in executive functioning will significantly 
predict institutional misconduct over and above a traditional violence risk assessment 
measure. 
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Similar ROC analyses and regression analyses were conducted to test Hypothesis 
3. First, ROC analyses were performed, and the AUC performance indicator was used to 
assess the predictive validity of the LS/CMI Section 1 Total Score for program failure. 
The AUC for LS/CMI Section 1 Total Score was significant and in the expected direction 
(i.e., higher scores indicated more positive test) (rpb = 0.22, p = 0.015, r2 = 0.05; AUC = 
0.73, SE = 0.09, p = 0.021, 95% CI = 0.56-0.91).9  
A linear regression analysis was performed predicting CWIT Inhibition Contrast 
using LS/CMI Section 1 Total Score. The standardized residuals from this analysis are 
conceptualized to represent the independent variance of CWIT Inhibition Contrast 
beyond that explained by LS/CMI Section 1 Total Score. ROC analyses were performed 
using these standardized residuals to predict program failure. CWIT Inhibition Contrast 
continued to demonstrate significant predictive validity for program failure (AUC = 0.70, 
SE = 0.10, p = 0.047, 95% CI = 0.52-0.89), independent of LS/CMI Section 1 Total 
Score. Similar results were obtained for CWIT Inhibition/Switching Contrast (Naming + 
Reading) (AUC = 0.74, SE = 0.09, p = 0.021, 95% CI = 0.55-0.92). 
Results appear to partially support Hypothesis 3. Increasing impairment on CWIT 
Inhibition Contrast and CWIT Inhibition/Switching Contrast (Naming + Reading) both 
continued to demonstrate significant predictive validity for program failure, independent 
of LS/CMI Section 1 Total Score. !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
 9 Due to concerns about the relative validity of using total scores rather than categorical estimates 
in risk assessment research (Footnote 4), a similar analysis was performed to assess the predictive validity 
of Total LS/CMI Risk Level for program failure. Total LS/CMI Risk Level did not demonstrate significant 
predictive validity for program failure (rpb = 0.17, p > 0.05, r2 = 0.03; AUC = 0.63, SE = 0.10, p > 0.05, 
95% CI = 0.44-0.83). 
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3.2.4 Hypothesis 4. Impairments in executive functioning will mediate the 
relationship between institutional misconduct and the covariates of ADHD, TBI, and trait 
anger. Impairments in executive functioning will moderate the relationship between 
institutional misconduct and the covariates of substance use, APD, and psychopathy. 
Mediation and moderation analyses were proposed to test Hypothesis 4 between 
institutional misconduct and the relevant covariate measures. Regarding the proposed 
mediation analyses, ADHD, TBI, and trait anger were not found to significantly relate to 
program failure. No mediation analyses were therefore performed.  
Regarding the proposed moderation analyses, substance use but not APD and 
psychopathy was found to significantly relate to program failure. Moderation analyses 
were therefore not performed on APD or psychopathy. Moderation analyses were 
considered for substance use, and were not performed for conceptual and practical 
reasons. Specifically, due to the described changes to the statistical conceptualization of 
the potential moderator (i.e., individual neuropsychological measures, versus 
neuropsychological composite or domain scores; Footnote 7) and the nature of the 
outcome measure (i.e., program failure, versus institutional violence), the results of the 
proposed moderation analyses were deemed likely to be statistically invalid and lacking 
conceptual merit. No moderation analyses were therefore performed. 
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Chapter 4: Discussion 
 A prospective study was conducted with incarcerated individuals to investigate 
the predictive and incremental validity of salient executive functioning measures for 
institutional misconduct, independent of a traditional violence risk assessment measure 
and other important covariates. Descriptive analyses provided an important look at the 
performance of incarcerated individuals on a wide array of neuropsychological measures, 
including general executive functioning, impulsivity, verbal fluency, and attention. 
Despite significant theoretical support for executive dysfunction being an important 
predictor of institutional misconduct, most of the executive functioning measures did not 
demonstrate predictive validity for program failure in this sample. Those measures that 
demonstrated predictive validity for program failure provide complicated insights into the 
relationship between executive functioning and institutional misconduct: participants who 
were returned to prison due to a serious violation of program rules were more likely 
(compared to those who were not) to exhibit greater impairment on individual measures 
of impulsivity and cognitive flexibility, but lesser impairment on a broad behavioral 
measure of general executive functioning. These significant predictive relationships 
appear to be independent of participants’ violence risk and substance use, but not the 
salient predictor of age. 
 Several important limitations are evident that merit further discussion. The results 
also suggest several promising outcomes for our understanding of the neuropsychological 
profile of incarcerated individuals, and how executive functioning may relate to 
institutional misconduct. These limitations and promising results both suggest areas that 
merit further investigation. 
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4.1 Limitations 
 Several limitations are noted in the current study. These include non-significant 
results, significant findings against the hypothesized direction, the inability to investigate 
the relationship among relevant variables through moderation and mediation analyses, 
and the potential lack of generalizability of the study sample. 
 4.1.1 Non-significant results. Despite significant theoretical support, many of the 
measures selected to assess executive functioning and relevant covariates in the current 
study did not demonstrate predictive validity for institutional misconduct. This reduced 
the ability to perform further analyses using these measures, and raises questions 
regarding the validity of using these measures and concepts in future risk assessment 
research. Several relevant alternate hypotheses may explain the non-significance of the 
results, including invalid theoretical grounding, invalid and insensitive measurement of 
relevant concepts, and study-specific limitations related to measurement error and 
statistical validity. 
 Null hypothesis. It may be the case that the non-significant findings support the 
hypothesis that executive functioning does not significantly relate to an individuals’ risk 
of institutional misconduct. This was not the first investigation to report the lack of 
significant relationships between neuropsychological measures and forensic outcomes 
(Levi et al., 2010). However, the weight of the theoretical and empirical literature argues 
against this hypothesis (Hancock et al., 2010; Levi et al., 2010; Morgan & Lilienfeld, 
2000; Ogilvie et al., 2011), suggesting the present lack of significant results may more 
strongly relate to the psychometrics of the measures used in the current study or study-
specific limitations. 
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 Measurement validity. Assuming the validity of the theoretical concepts included 
in the current study, significant results would further require valid measurement of these 
concepts. It may be the case the non-significant findings are the result of using measures 
that are invalid; that is, measures that do not truly measure the concepts they purport to 
measure. Much attention was given to selecting screening and neuropsychological 
measures that demonstrate strong psychometric properties (particularly content and 
convergent validity; see Measures), suggesting the present lack of significant results may 
relate more strongly to the sensitivity of the measures used and study-specific limitations. 
 Measurement sensitivity. Assuming the validity of the theoretical concepts and 
measures included in the current study, significant results would further require the 
measures used be sensitive to detect the theoretical concepts in the current sample. It may 
be the selected measures did not demonstrate sufficient sensitivity to reveal salient 
differences among study participants on the neuropsychological and related concepts. 
Though many of the selected measures have previously demonstrated sufficient 
sensitivity to discriminate between antisocial and comparison populations (Ogilvie et al., 
2011), their ability to discriminate between individuals in the program failure group and 
all others in the current study was inconsistent. Several scores from the Color Word 
Interference Task and Ruff 2 & 7 Selective Attention Test discriminated program failure 
in the expected direction; however, various measures that have previously demonstrated 
sufficient sensitivity failed to do so here (e.g., Porteus Maze Test, Trails B of the Trail 
Making Test, and FAS), and both the BADS and Symbol Digit Modalities Test 
discriminated program failure against the expected direction (i.e., individuals in the 
program failure group exhibiting less impairment). Together, these findings suggest the 
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present lack of significant results may relate to the lack of sensitivity of the selected 
measures to reveal salient differences on neuropsychological and related concepts. Given 
the weight of the empirical support demonstrating the ability of these measures to 
discriminate between antisocial and comparison groups, the observed lack of sensitivity 
may be due largely to limitations specific to the methods of the current study, rather than 
a true characteristic of the measures themselves. 
 Measurement error. Assuming the use of valid and sensitive measures of salient 
theoretical concepts in the current study, significant results would further require valid 
administration of the measures relative to their development and standardization. Possible 
sources of measurement error relevant to the current study include invalid assessment 
procedures and the response style of the participants. 
 Measurement error related to measure administration, scoring, and data input 
creates artificial variance in the data that may obscure potentially valid results or produce 
invalid statistical results and interpretations. The validity of the measure outcomes is 
predicated on administering the measure in a manner consistent with its standardization, 
including the assessment setting and conditions. Further, valid administration, scoring, 
and data input of the measures in the current study required a significant level of training.  
 Efforts were made to ensure assessment settings and conditions were satisfactory 
for valid administration of the study measures. Specifically, this included individual 
administration of all measures in private and distraction-free environments. Regarding 
measure administration, six research assistants were involved in the current study—four 
of whom administered and scored the screening measures, three of whom administered 
the neuropsychological measures, and four of whom scored the neuropsychological 
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measures. Much attention was given to selecting research assistants with sufficient 
qualifications, and training these research assistants to effectively administer and score 
the relevant screening and neuropsychological measures. Informal quality control 
methods were employed to ensure the valid administration, scoring, and data input of the 
measures throughout the duration of the study.  
 Despite these steps, it is possible errors occurred in the administration, scoring, 
and data input of the measures in the current study. Future research would do well to 
standardize the training of research assistants regarding measure administration, scoring, 
and data input, and provide systematic re-trainings throughout the duration of the study. 
Formal methods of quality control should further be employed throughout the study 
duration to systematically review and manage errors in the administration, scoring, and 
data input of study measures. 
 The response style of individuals involved in clinical assessment can have a 
profound effect on the validity of the results from the assessment measures. Whether 
individuals approach the assessment process with sufficient motivation is a particularly 
important aspect of response style. Measurement error related to participants who 
approached the study measures with variable or insufficient motivation may have 
affected the validity of the screening and neuropsychological measures. Formal 
procedures were included to minimize the influence of participant motivation on the 
validity of the results, namely the implementation of informed consent (i.e., to attempt to 
include only those participants likely to approach the study measures with sufficient 
motivation) and within-session randomization of study measures (i.e., to attempt to 
balanced the effects of insufficient participant motivation across study measures). 
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Participant motivation was informally monitored throughout assessment sessions, with 
insufficient motivation being managed in several ways (e.g., rescheduling the assessment 
session or taking breaks). Finally, one measure (i.e., the Aggression Questionnaire) 
included methods conceptualized to assess participant motivation; when participants 
performed in a way that suggested insufficient motivation, their scores were excluded 
from the analysis of that measure. 
 Despite these steps, it is possible measurement error occurred in the current study 
related to insufficient participant motivation for some study measures. Future research 
would do well to include formal measures of participant motivation, particularly methods 
to assess participant motivation throughout the assessment sessions (rather than during a 
single measure) and make broader decisions regarding the validity of the assessment 
procedure in general (rather than being restricted to a single measure). Future research 
may also assess other aspects of response style that can effect to the validity of the study 
measures, particularly the minimization or exaggeration of symptoms or performance. 
 Statistical validity. The nature and quality of the raw and computed data used in 
the current study may also have limited the derived results. Small sample sizes may 
produce statistics that are not representative of true population parameters, and may 
similarly obscure potentially valid results or produce statistical artifacts that lead to 
invalid interpretations. Hypothesis testing mostly used statistical analyses that are not 
significantly influenced by sample size (i.e., ROC analyses; Rice & Harris, 1995; Singh 
et al., 2013). Further, the resulting sample size of 95 participants was considered 
sufficient for the presented descriptive analyses given the nature of the inferential tests 
selected (i.e., one-sample and independent-sample t-tests) (Cohen, 1992). Though sample 
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size is unlikely to have negatively influenced the results of the current study, future 
research would do well to ensure it includes large enough samples to produce conclusive 
results. 
 Sample distribution can also have a significant impact on the outcome and 
interpretation of statistical analyses. Normal distributions are an assumption of most 
inferential statistics because these analyses are performed comparing point estimates 
purported to describe the nature of the sample (i.e., mean and standard deviation). If point 
estimates do not accurately describe the samples being compared, the statistical analyses 
based on these estimates may under- or overestimate the nature of any true effects. 
 Many of the relevant screening and neuropsychological measures used in the 
current study did not have normal distributions. This is not wholly unexpected: given the 
importance placed on specificity in clinical neuropsychological assessment, sample 
distributions on many neuropsychological measures are likely to be skewed in the 
direction of non-impairment (i.e., the majority of individuals will score better than a 
criterion value conceptualized to denote impairment on the measure). Hypothesis testing 
was conducted using mostly nonparametric statistical analyses that are not significantly 
influenced by sample distribution (i.e., ROC analyses; Mossman, 1994; Rice & Harris, 
1995). Nonetheless, because of the non-normality of many of the measure distributions, 
those results based on analyses that assume normal distributions (esp. t-tests and Cohen’s 
d) should be interpreted with caution. Future research would do well to expect non-
normal distributions for many neuropsychological measures, and be conceptualized and 
analyzed in such a way to obtain meaningful results regardless of sample distributions. 
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 4.1.2 Findings against hypothesized direction. A related limitation in the 
current study is the unexpected results for the Behavioral Assessment of the 
Dysexecutive Syndrome (BADS) and Symbols Digit Modalities Test (SDMT), in which 
those individuals returned to prison due to major program violation performed with less 
impairment on the BADS and SDMT. This finding stands in stark contrast to the 
hypothesis that impairment in executive functioning will relate to institutional 
misconduct, which was based on strong theoretical and empirical grounds (i.e., meta-
analytic findings showed antisocial groups exhibited significantly lower scores on the 
BADS than comparison groups; Ogilvie et al., 2011). Neither the BADS nor the SDMT 
demonstrated significant predictive validity for program failure, however the BADS was 
trending in that direction. That better performance on this measure was observed among 
individuals in the program failure group may suggest the role of executive functioning in 
institutional misconduct be reconceptualized entirely, or that it is at least more complex 
than initially thought. It may also be an artifact of the current study, related to the uneven 
(and potentially non-representative) sample size for program failure in which this effect 
was observed, or to the various sample-specific limitations discussed above. Regardless, 
this finding suggests the nature of the relationship between institutional misconduct and 
executive functioning merits further investigation. 
 4.1.3 Inability to investigate mediation or moderation among the variables. It 
is important to know whether executive functioning relates to institutional misconduct; it 
is also important to know how. A series of mediation and moderation analyses was 
proposed to investigate the nature of the relationships between executive functioning, 
institutional misconduct, and several salient covariates. These would have been useful in 
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more fully understanding, for example, how traumatic brain injury and executive 
dysfunction relate to institutional rule breaking. Whether neuropsychological 
impairments serve to influence (i.e., moderate) or fully explain (i.e., mediate) the 
relationship between a history of traumatic brain injury and institutional misconduct is an 
important conceptual and clinical distinction that may have a significant effect on how 
risk is assessed and managed. The same is true for substance use, attention deficits, anger, 
and antisocial and psychopathic personality traits, among other variables that have been 
shown to relate to both neuropsychological performance and institutional misconduct.  
 These analyses could not be performed here due to the lack of significant 
relationships among these variables, and a variety of statistical and conceptual barriers. 
Further investigation is therefore necessary to more fully understand how executive 
functioning relates to various historical, clinical, and personality factors in the context of 
institutional misconduct. 
 4.1.4 Results may not generalize. A final limitation to the current study is the 
restricted generalizability of the results. In general, risk assessment is most effective 
when conducted to predict defined behaviors, by selected populations, in specific settings 
(Heilbrun, 2009). The results presented here are therefore restricted by the behavior being 
measured, and the sample being investigated. 
 The outcome used in hypothesis testing was whether participants were returned to 
prison due to a serious violation of program rules (i.e., program failure), conceptualized 
as a proxy for criminal behavior. Though this is an important outcome from the 
perspective of correctional administrators and decision makers, from an empirical 
perspective it sets the current study apart from those in the risk literature focused on 
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criminal and violent behavior. The results presented here may still inform the violence 
risk literature, but only in an indirect manner. 
 The generalizability of the results from the current study is further restricted by 
the nature of the study sample. The research setting was a private correctional facility 
with specific eligibility criteria that likely resulted in a study sample that was distinct 
from general correctional populations on several important factors, including criminal 
history (i.e., no history of adult arson or sexual offenses), prior institutional behavior 
(minimum-security status), and motivation to remain incident-free (24 months or fewer 
from their parole eligibility date). These characteristics may have resulted in findings 
specific to the current sample, rather than to incarcerated individuals in general. Future 
research would do well to include samples from more representative correctional 
populations, namely jails, prisons, and community corrections.  
 Based on the nature of the research population and the recruitment procedures, a 
selection bias is likely to have occurred. Though individuals were randomly selected for 
recruitment, participants self-selected into the study following informed consent that 
expressly discussed the purpose and procedures of the current study. Participants were 
therefore likely to differ from non-participants in several important factors, particularly 
their reactivity to participating in research, generally; engaging in neuropsychological 
assessment; discussing topics related to their risk of antisocial, criminal, and violence 
behavior; and, crucially, salient clinical factors (e.g., ADHD) and their performance on 
the neuropsychological measures. These characteristics likely resulted in findings specific 
to the current sample, rather than to incarcerated individuals in general. Future research 
should seek to incorporate procedures that reduce selection bias (e.g., including 
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neuropsychological measures within standard intake assessments), while still being 
guided by important logistical and ethical considerations. 
4.2 Promising results 
 Despite the limitations discussed above, the results of the current study suggest 
several promising empirical and clinical outcomes. These include improving our current 
understanding of the neuropsychological profile of incarcerated individuals, and how 
executive functioning may relate to institutional misconduct  
 4.2.1 Neuropsychological profile of incarcerated individuals. The descriptive 
results presented here suggest incarcerated individuals may represent a distinct 
neuropsychological population that merits further investigation. This finding may be of 
interest to researchers, seeking to better understand the neuropsychological performance 
of incarcerated individuals; professionals involved in forensic mental health assessment, 
seeking to better describe evaluees’ behaviors relative to relevant legal question; and 
professionals involved in forensic treatment, seeking to provide clinical and rehabilitation 
services to incarcerated individuals. A descriptive analysis is now provided, using the 
Trail Making Test (Trails B) and the Behavioral Assessment of the Dysexecutive 
Syndrome (BADS) as illustrative examples.  
 Trails B is conceptualized to be a broad measure of general executive functioning. 
Descriptive results showed a large proportion of the study sample performed in the 
significant impairment range on Trails B, relative to extant normative data, across three 
increasingly clinically relevant criterion values (Table 6). Further, the study sample 
performed worse on Trails B across all normative groups, to a significant and meaningful 
degree (Table 7). However, it should be noted that the study sample also exhibited higher 
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standard deviations in the distributions of their Trails B scores than did normative 
samples. Together these data suggest considerable variability in the general executive 
functioning performance of incarcerated individuals, but that these individuals generally 
exhibited clinically meaningful impairments in executive functioning. 
 The BADS is similarly conceptualized as a behavioral measure of executive 
functioning across several relevant domains. It too showed a large proportion of 
participants performing in the significant impairment range relative to age-corrected 
normative data (Table 6), and the study sample also performed worse on the BADS 
compared to control comparisons to a significant and meaningful degree (Table 7). 
Comparing the descriptive statistics of the study sample to the interpretation criteria 
elaborated in the BADS manual (Wilson et al., 1996, p. 16), however, shows that the 
mean for the study sample (despite being significantly and meaningfully worse than 
control comparisons) falls in the Low Average classification range, with the majority of 
the sample falling above the Impairment range (i.e., age-corrected Standardized Score 
81.59 ± 14.72). Together these data suggest incarcerated individuals exhibit impairments 
in executive functioning relative to healthy control comparisons, but that these 
impairments are less clinically meaningful than those exhibited on other measures.  
 Taken together, results suggest incarcerated individuals may represent a distinct 
neuropsychological population of interest to researchers and clinical professionals 
involved in the forensic mental health assessment and correctional rehabilitation. Given 
the size of the sample and strength of the methodology, the presented descriptive data 
may serve as normative data to consider when interpreting the relative performance of 
incarcerated individuals on the selected neuropsychological measures. Clearly the 
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systematic development of normative data for neuropsychological measures among 
incarcerated individuals is a worthy goal of future research. 
 Further insights are gained by comparing the BADS Profile Total scores of the 
study participants to control and patient comparison groups (Table 7). Analyzing the 
performance of these three groups on BADS Profile Total scores reveals (1) the study 
sample scored significantly and meaningfully below health controls; and, (2) though the 
study sample performed above brain injury patients, this difference was not clinically 
meaningful. Using BADS Profile Total scores raises several methodological concerns 
that must be kept in mind when interpreting these results, particularly that age is not 
controlled for in these analyses despite its significant influence on raw scores on the 
BADS (Wilson et al., 1996). Comparing these groups nonetheless suggests incarcerated 
individuals may be more similar to brain injury populations than healthy controls, a 
finding that appears in line with the prevalence and severity of traumatic brain injury 
observed in prior research (Diamond et al., 2007; Shiroma et al., 2010; Slaughter et al., 
2003) and the current study sample. However, participants self-reported fewer problems 
related to impairments in executive functioning in their daily lives relative to brain injury 
patients, to a significant and meaningful degree. Further research is necessary to more 
fully understand the meaningful clinical similarities and differences between incarcerated 
and brain injured individuals. In the meantime, the prior and current findings suggest the 
promise of bringing the bustling brain trauma literature to bear on the assessment and 
rehabilitation of correctional populations. 
 4.2.2 Executive functioning may predict institutional misconduct. Measures of 
disinhibition and cognitive flexibility were significantly predictive of institutional 
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misconduct, independent of the influence of substance use problems. These measures 
further demonstrated incremental validity over and above a traditional risk measure. 
Several additional measures trended toward significant predictive validity for institutional 
misconduct, including another measure of disinhibition (CWIT Inhibition Errors) and 
measures of attention (Ruff 2& 7 Selective Attention Test) and general executive 
dysfunction (BADS, albeit against the hypothesized direction). 
 Due to the nature of the significant measures, it is unclear whether each cognitive 
domain independently predicted institutional misconduct. As the score for CWIT 
Inhibition/ Switching Contrast (Naming + Reading) does not control for impairments in 
inhibition, it is possible disinhibition alone explains the predictive ability of both 
significant findings. Conversely, cognitive flexibility may also play a role, given the 
significant findings for CWIT Inhibition/Switching Contrast (Naming + Reading) along 
with trending findings for Inhibition/Switching Contrast (Inhibition) (which controls for 
impairments in inhibition). Further research is needed to investigate the predictive 
validity of both disinhibition and cognitive flexibility for institutional misconduct. 
 Together these results suggest several domains of interest in further investigations 
of the predictive and incremental validity of neuropsychological measures in violence 
risk assessment. Such research should take into consideration the results of the current 
study and the various limitations described above. Doing so will enhance the validity and 
generalizability of future findings, and ensure they are able to more fully describe the 
relationships among neuropsychological function and related historical, clinical, and 
personality factors in the context of violence risk.  
Neuropsychology and Violence Risk          84 
 
Chapter 5: Conclusion 
 The current study investigated the ability of neuropsychological measures to 
predict antisocial behavior in an incarcerated sample, above and beyond a traditional risk 
assessment measure. Most of the screening and executive functioning measures did not 
demonstrate the ability to predict program failure among due to major program violation 
among study participants. However, individual measures of behavioral disinhibition and 
cognitive flexibility both demonstrated predictive validity for program failure, 
independent of the influence of substance use, and over and above a traditional risk 
assessment measure. Incarcerated individuals may represent a distinct 
neuropsychological population of interest for researchers and clinical practitioners. 
Further research must be carried out to more fully understand the relationship of 
executive dysfunction and antisocial behavior among justice-involved individuals.  
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